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PKEFACE. 


Sir Artley Cooper’s iatp book on <lislorafioiis has 
induced me to publish the present Treatise on fhe liga- 
ments, as an appendix to tliaf wf)rk, in llie liope that it 
will nuider it as useful to those who are commencinir 
their professional studies, as it is to others, whose minds 
are already? matured by study, and stored with practical 
observation. 

Amdher reason, and one perhaps of ecpial imf>ortance, 
has co-operated in inducing me tc> publish, namely, the 
want of such a hook in our language; for although the 
subject of this Treatise is to he found in the writings of 
various authors, surely it is of siiflicient importance to 
Justify, nay, even demand a work d(Hli<‘at(‘d t(> its ex- 
clusive consideration ; ] trust, therefoi'e, I shall not sulfer 
from the imputation of having trodden a path already too 
much beaten. 

With regard to my feelings of ditlidence in the execution 
of my task, it is needless to say, they are inseparable from 
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a first attempt ; and my apology for presenting myself to 
the notice of tlie public must he a hope, that, by com- 
prising this branch of anatomy in a compendious form, 1 
may prov«‘ of service to my profession. 

1 fear, still further, that I may be accused of plagiarism, 
ill having copied from preceding writers both method, and 
matter, so great must be the similarity on ail anatomical 
^ ritiugs : in answer to that I would say, that though 1 
cannot boast of mm^h originality, still there is nothing 
advanced or described which dissection has not warranted 
and approved. 

1 cannot allow this 0})portunity to pass without publicly 
thanking my friend, Mr. John Graves, for the trouble he 
has taken in making ail the drawings from recently dis- 
sected subjects. 


October^ J825. 
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TREATISE 
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LIGAMENTS 


Bk FORK 1 commence the description of lig’amcnts, it will be 
necessary to make some few j>reliminary remarks on those 
parts which enter into tjie composition of joints, with the view 
of impressing’ more clearly on the mind the important and 
peculiar offices which ligaments perform in connecting t>iie 
hone with another. 

When we examine the dilfcrent connection of hones of the 
human ho<ly, we iind them united hy two distinct modes of 
articulation, — the one in which they arc so firndy connected 
as scarcely to admit of motion, — the other, where motion may 
be freely exercised in almost every direction. 
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'J'be first class may be divided into two difierent species 
of union, viz. : first, where the bones are in such immediate 
apposition, at several points of corresponding inequalities of 
surface, as not only to preclude the possibility of motion, but 
even to render their separation extremely difficult ; as in the 
sutures of the cranium : secondly, where an intervening car- 
tilage admits of some motion, accommodating itself only to 
peculiar circumstances. 

This may still, in anatomical language, be termed an im- 
moveable articulation, in contradistinction to those which are 
freely moveable, there being this characteristic difference, — 
lliat the motions of the former species, besides being coin- 
])aratively slight, depend only on the application of mechanical 
force, whilst those of the latter require further the operation 
of the will. Thus the bones which form the pelvis, although 
not so firmly united as those of the cranium, are, nevertheless, 
s(» closely connected, as to afford sufficient protection t() the 
viscera \v\ucb they contain ; at the same time they admit 
(t\\vong\\ t\\e medium of un intervening cartilage) some slight 
degree of moti(Mi, wljich prevents the extension of fracture, 
and, in the temale, r crimps enables the pelvis to accommodate 
Itself to the expulsion of the firtus. 

M y attention, !u)ucvcr, in the present work, will be princi- 
pally directed to tljosc joints which admit of free and extensive 
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motion, as being not only more complicated in their structure 
than those which are immoveably united, hut far more fre- 
quently the subject of accident and disease. 


PARTS WHICH ENTER INTO THE COMPOSITION 

OF MOVEABLE JOINTS : 

Bone, Cartilage, Synovial Membrane, and Ligament. 

On each of these structures I shall only make such remarks 
as I deem sufficient for pointing out their peculiar use in the 
formation of a moveable joint. 

Bone. 

Although in cutting jinto a joint in a healthy state bone is 
no where exposed, yet the first great character of a moveable 
joint is the approximation of two or more bones, which are 
exactly fitted to each other, and are firmly connected hy other 
structures, which, whilst they serve to strengthen the articu- 
lation, do not interfere with its motions. 

On Cartilage. 

Cartilage may he distinguished by the following character- 
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isiics : from bone by its elasticity, flexibility, anti comparative 
softness ; and from ligament by its firmer texture, elasticity, 
and polished surface. From the different situations in which 
it is found, and the different uses to which it is applied, 
cartilage may he divided into three classes. First, where it 
is found covering the articular surfaces of the extremities of 
bones, which enter into the composition of moveable joints, as 
on the head of the os humeri, and glenoid cavity of the scapula. 
Secondly, where it is situated between the articulating surfaces 
of bones, and is termed the interarticular cartilage, as in the 
joint between the clavicle, and first bone of the sternum. And 
thirdly, where it immediately connects such bones together 
as have but little motion, as in the pubes, and sacro-iliac 
symphyses. 

The cartilaginous structure forming the smooth surface, at 
the extremity of those bones which constitute moveable joints, 
appears to derive its origin and formation from the constituent 
])arts of bone itself, prior to its complete ossification. This 
may be observed at those early periods of life when epiphyses 
are found, which seem to differ from bone only in containing a 
smaller quantity of phosphate of lime, and in having a less 
fibrous appearance. 

The use of cartilage is, with the assistance of synovial mem- 
brane) to prevent friction, and, by its elasticity, to facilitate 
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moiion, prevent concussion, and the extension of fracture; 
whilst its slight degree of vascularity, and its almost entire 
want of nervous sensibility, secures it from that disposition to 
inflammation and disease, to which, from its situation and use, 
it would otherwise be so continually subjected. 

Synovial Membrane. 

All moveable joints contain a fluid for the purpose of lubri- 
cating their internal surface, and this is secreted by a mem- 
brane, termed synovial, which appears to have more of a 
serous than of a mucous character. Physiology supports this 
opinion. Like all serous membranes it is reflected, forming a 
cavity without any opening, and its function is the alternate 
secretion and absorption of its fluid. Its internal surface is 
smooth and lubricated, resembling the cavities of the pleura 
and peritoneum. It is^ highly vascular, but very few nerves 
can be traced to it, and hence, excepting in a state of disease, 
it possesses but very little sensibility. In the interior of some 
joints, small bodies are found which have been supposed to be 
glandular, and were, by some anatomists, incorrectly termed 
the glandulse mucilaginosae. These are, however, merely glo- 
bules of fat contained between the reflections of the membrane, 
from the folds of which, as from the rest of the cavity, the 
fluid is secreted. They are of a reddish colour, and aasiet in 
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adapting the parts which form the joint more perfectly to each 
other. 

Whon synovia is secreted in a healthy state, it is a trans- 
parent fluid of the consistence of albumen, very viscid, and, 
when agitated, conflning a considerable quantity of air. its 
use in joints is, by lubricating the cartilaginous surfaces of 
articulated bones, to prevent abrasion, and facilitate their 
motion. 



OF THE 


LIGAMENTS IN GENERAL. 


Ligaments are composed of firm, white, inelastic fasciculi, 
arrani>’ed in parallel lines, connected by cross fibres. They 
are formed into two distinct layers, the outer one being much 
more fibrous than the inner, and allowing minute blood-vessels 
to ])ass between the interstices. Ligaments differ from car- 
tilage in being more distinctly fibrous, and from tendons in 
situation, and use ; the former serving to connect bone, while 
tendon is the medium of junction between muscle and bone. 
If ligament and tendon be chemically examined, their con- 
stituent parts are found to be the same. 

In speaking of ligaments in particular, 1 shall describe those 
only which connect bones in the formation of joints. These 
may be termed proper ligaments. Those ligamentous fibres 
which form sheaths, and bind down tendons in their passjige 
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over bones, would be better termed fasciae ; whilst those which 
are attached to soft parts, such as the liver, uterus, &c,, may 
be distinguished by the name of connecting membrane. 

The true ligaments are so intimately united to the peri- 
osteum of the bones to which they belong, that the separation 
can only be effected by maceration or putrefaction ; they 
appear, indeed, to be a prolongation of the periosteum of one 
bone to that of another. There is, however, in many joints a 
line of demarkation between them ; for at the point where the 
ligament leaves one bone to be connected with another, its 
under surface is covered by synovial membrane, and at that 
precise boundary it is that the ligamentous fibres commence, 
and the periosteum terminates. 

In the arrangement of the ligaments, 1 think it best to 
divide them into six classes, and place them according to 
their respective offices and situations ; in which, however they 
may differ in some few particulars, concur in their leading 
characteristic of connecting bones together to secure them 
from dislocation. 

The first class is the capsular, which forms a cylindrical 
sac, and surround some of the moveable joints. They are 
fibrous and strong in proportion to the degree of motion of 
the joint which they enclose. They usually receive additional 
strength from the tendons of the neighbouring muscles, and 
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also from external ligamentous processes, which derive their 
name from the relative position they have with respect to the 
joint, as lateral, anterior, posterior, etc. They are closed 
above and below by their firm connection with the periosteum 
of the bones to which they are attached ; their external surface 
is in contact with muscles and tendons, and their internal is 
lined by the synovial membrane. There are, however, in the 
formation of all the joints of the body, but two true capsular 
ligaments, which are those connecting the hip and the shoul- 
der-joints. 

The second class may comprehend those ligaments which 
su])ply the place of tendon, and are so situated as to be put 
njjon the stretch on every motion of the bones to which they 
are attached. They differ in structure from the other liga- 
ments in being elastic, as in those which connect the bony 
arches of the vertebrae, in the junction of which, no articu- 
lating surfaces are in apposition, but there merely exists this 
intervening ligament ; and after flexion of the spine, by means 
of its elasticity, it assists in bringing the separated spinous 
processes again together. 

The tim'd class comprises those ligaments which assist in 
forming the articulation between bones having but little motion 
upon one another ; their fibres are extremely strong and 
short, and are in the best manner adapted to connect parts 

c 
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firmly together: such ligaments form the sacro-iliac and pubic 
symphyses. 

The fourth class differs from the others in being more for 
the purpose of giving origin to muscle, than to connect bone. 
In fact, in the pelvis it supplies the place of bone, by closing 
an aperture in a bony cavity, as the ligaments closing the 
foramina obturatoria, and the interosseous ligaments which 
give origin to muscles. 

The fifth class comprehends such ligaments as assist to 
form a surface for the reception of the articular surface of a 
bone, as in the ligament extending from the os cftlcis to the 
os nuviculare. Its ]>articular use is to prevent violent concus- 
sion, which must have inevitably occurred had the astragalus 
been received on the unyielding structure of the os calcis. It 
also assists in connecting the bones of the tarsus. 

The siivth class are those lijraments which exist within 
Joints, or more properly speaking, nearer to the centre of 
motion, for there are no ligaments within the synovial mem- 
brane ; these give an additional security to joints, and tend 
to moderate their motion. They are found in the costa 
vertebral, and ilio femoral articulations, and are properly 
termed interarticular ligaments. 

Having thus finished the general description of ligaments, 
I shall now proceed to describe them with respect to their 
relative position in particular moveable joints. 
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/ 

/ LIGAMENTS OF THE LOW ER JAW^ 

The bones which enter into the composition of tliese joints, 
are the temporal, and the condyloid process of the lower jaw. 
The glenoid cavities of the former receive the condyloid pro- 
cesses of the latter, forming that species of joint on each side 
which is termed arthrodia^ viz. : where the head of one bone 
is received into the superficial cavity of another, so as to 
admit of a considerable degree and variety of motion. The 
internal edge of the glenoid cavity is more advanced than 
the external. This cavity is divided into two surfaces by the 
fissura glasseri ; the anterior one only is occupied by the 
condyloid process of the lower jaw, the posterior, which forms 
a fossa for the lodgement of the parotid gland, is termed the 
fossa parotidea. It is the anterior division of this cavity that 
is covered with an articular cartilage, extending to the root 
of the zygomatic process of the temporal bone, where it 
terminates; the condyloid jirocess of the inferior maxillary 
bone has its long diameter from side to side, and is likewise 
covered with a thin cartilage, which is insensibly lost on its 
neck : there are ligaments connecting these bones, which I 
shall now particularly describe. 

The external lateral ligament, is comjiosed of short, thin 
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parallel fibres, which are connected by a dense cellular ineni- 
brane. It is attached above, by a broad origin, to the articular 
tubercle and outer edge of the glenoid cavity, and to the 
anterior edge of the meatus auditorius externus. It extends 
obliquely backwards, and terminates on the outer side of the 
neck of the lower jaw : externally, this ligament gives support 
to the parotid gland ; and internally, it is in contact with the 
interarticiilar cartilage, and is covered by synovial membrane. 

The internal lateral ligament is composed of a number of 
narrow slender fibres of considerable length, which arise from 
the inner edge of the glenoid cavity ; it passes obliquely down- 
wards and forwards, enlarging as it descends, and is inserted 
into the upper and fore part of the posterior maxillary foramen: 
its point of insertion is a small spinous process which partly 
covers that foramen, and, projecting somewhat from the jaw, 
leaves a space, for the passage of the dental artery and nerve, 
which are thus protected from the action of the pterygoideus 
interims muscle. The precise situation of this ligament is, 
first between the pterygoidei muscles, and then between the 
pterygoideus internus, and the perpendicular plate of the lower 
jaw. 

The stylo maxillary, or suspensory ligament. This ligament 
arises from the styloid process of the temporal bone, passes 
downwards and a little forwards, and is inserted by rather an 
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extended surface into the angle of the lower jaw, between the 
fibres of the inasseter and pterygoideus intemus muscles. This 
ligament seems to be of as much importance in affording a 
surface for the attachment of the stylo-glossus muscle, as in 
connecting the temporal bone with the lower jaw. 

The synovial membrane gives an internal covering to the 
two lateral ligaments which I have described, and is also re- 
flected over the cartilaginous surface of the glenoid cavity in 
the temporal bone, and the condyloid process of the lower jaw. 
This membrane is divided into two synovial cavities, by the 
intervention of an interarticular cartilage : the upper one is 
situated between the glenoid cavity and the superior surface of 
the cartilage ; and the lower one between the inferior surface 
of the cartilage and the condyloid process of the jaw. The 
synovial membrane is strengthened laterally by the lateral 
ligaments of this joint ; anteriorly by the tendon of the ptery- 
goideus externus, and posteriorly, by the condensed celli^ar 
membrane covering the parotid gland : it is looser behind than 
before. 

The interarticular cartilage is composed of a thin carti- 
laginous layer, presenting a broad superior, and inferior 
surface : under the difierent motions of the jaw, the superior 
adapts itself to the glenoid cavity and root of the zigoinatic 
arch ; and the inferior surface is regularly concave, to receive 
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the condyloid process of the jaw. This cartilage is thicker 
behind than before, and into this obtuse edge its arteries may 
be traced. It is bounded laterally by the two lateral ligaments, 
to which its edges are firmly united ; above and below, it is 
covered by the synovial membrane; its use is to facilitate 
and extend the motions of the lower jaw, and partly to 
give insertion to the pterygoideus externus muscle. 


ON THJB motions of the lower jaw. 

Man being an omnivorous animal, we find that the lower 
jaw has motion in various directions, as the different substances 
on which he feeds require different motions of that part for 
their mastication. It admits of motion downwards, upwards, 
forwards, and backwards, and has also lateral motion. 

When the lower jaw is depressed and the mouth opened, 
we find the condyloid process changing its situation in the 
glenoid cavity; so that its upper surface is turned forwards 
upon the root of the zygomatic arch, the angles of the 
jaw are thrown backwards, and the coronoid processes are 
thus depressed. The intcrarticular cartilage is always in 
contact with the condyloid process. The ligaments also 
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undergo an alteration, with respect to the states of relaxation 
and extension. The external li<>’ament is rendered tense in 
proportion to^e depression of the jaw ; and the upper synovial 
cavity is drawn forwards, which its laxity posteriorly allows ; 
but the membrane between the inferior surface of the cartilage 
and the lower jaw, remains stationary, as the cartilage and 
condyloid process move together, in consequence of the firm 
attachment of the lower part of the ligament. 

The stylo maxillary ligament is relaxed. 

The internal lateral ligament remains in the same state. 

When the jaw is elevated the condyloid process recedes 
into the glenoid cavity, and having arrived there, the superior 
surface turns upon its own axis until the teeth are brought 
into apposition, when the motion is completed. The change 
of position of the ligaments is precisely the reverse to their 
state in the former motion, viz., the external lateral ligament 
is relaxed, the stylo maxillary is extended, the internal lateral 
does not change its position, and the superior synovial mem- 
brane becomes again loose. 

When the jaw is drawn forwards there is no motion of the 
hinge, but the whole jaw moves horizontally in advance, so 
that the condyle passes forwards, and the angle backwards- 
In this motion all the ligaments are put upon the stretch. 
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excepting’ the inferior part of the synovial membrane, which is 
kej)t in its relative position, with respect to the interarticular 
cartilage and condyloid process, by the attachment of the 
external pterygoid muscle, which is inserted into them both, 
and keeps them in situ. 

The motion of the jaw backwards is but slight, in con- 
sequence of the posterior bony boundaries of the glenoid cavity ; 
which fe produced by the horizontal motion as in the last 
instance. The ligaments are but little altered from their 
natural state. 

The lateral motion is produced by the condyle of the jaw 
being carried outwards on the one side, and inwards on the 
other. This motion is of limited extent, as it is soon opposed 
by the vaginal process of the temporal, and the spinous 
process of the sphenoid bone ; but some advance may take 
place of the jaw on one side, in which case, the condyloid 
]>rocess on that side passes forwards on the root of the 
zygomatic process, while on the other it acts in the glenoid 
cavity as the centre of motion ; and it is by inordinate degrees 
of motion in this direction, that dislocation on one side some- 
times occurs. 
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y DISLOCATION OF THE LOWER JAW. 

There is but one direction in which the lower jaw can be 
dislocated, — in which case, the condyloid process is thrown 
forwards and downwards, under the zygomatic arch ; and this 
displacement is produced by strong muscular action, while the 
jaw is in a state of complete depression. The mouth is, by the 
advance of the condyloid process under the zygomatic arch, 
mechanically kept open, so that the ligaments are much in the 
same state as in the natural depression of the jaw ; unless 
from the great degree of violence which is exercised in pro- 
ducing the injury, the extension be so great as to cause the 
laceration of the external lateral ligament, and superior syno- 
vial membrane. 

1 have never had an opportunity of examining the parts by 
dissection after this accident, excepting by producing the 
dislocation post mortem, when the muscles are found in the 
following state. The temporal muscle is put upon a great 
degree of extension, and I should think in the living subject, 
in whom there would be a strong counteracting muscular 
power, that its posterior fibres would be frequently ruptured 
from the advance of the coroiioid process, into which it is 
inserted. 


D 
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The masseter muscle, in consequence of the decussation of 
its fibres, is with respect to its anterior and posterior edges, 
placed under exactly different circumstances ; the anterior 
being relaxed, and the posterior in a forcible state of exten- 
sion. The pterygoideus internus is in a complete state of 
relaxation; the two bony attachments of the muscle being 
broug'ht closer together. The external pterygoid muscle is 
also relaxed, in consequence of the condyloid process of the 
lower jaw being thrown nearer to the sphenoid bone, from 
which this muscle arises. 

A ])erfect knowledge of the situation of muscles under dis- 
location, is quite essential to every medical practitioner, in 
order that he njay be enabled to point out the best mode of 
reducing it, by relaxing those muscles which arc put u])on the 
stretch. For it should always be borne in mind, that the 
action of muscles will present the only obstacle to the reduc- 
tion of a recent dislocation. Thus in the dislocation of the 
jaw, the object is by force to depress the condyloid process 
bcloAv the zygoma, and by pressing it backwards, the posterior 
fibres of the masseter and temporal muscles draw it into the 
glenoid cavitv. In the after treatment of this case, where we 
have reason to sus])ect the laceration of muscular fibre, the 
jaw should be kept closed as much as possible, to aflford the 
best chance for their perfect reunion. 
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This accident, as has been already observed, sometimes 
happens only on one side ; but the mode of reduction and the 
after treatment do not differ from the case in which both sides 
are dislocated. The difference between the two accidents is 
at once so obvious to the most cursory observer, as to render 
it (piite unnecessary for me to make any remarks on the 
diagnostic symptoms. * 



ARl’ICULATIONS 


OF THE VERTEBRAL COLUMN. 


From the number of bones which enter into the formation 
of the spine, its ligaments must necessarily be numerous and 
complicated. They may, however, be divided into two distinct 
sets ; viz., those which are common to all the vertebrae, and 
those which only appertain to particular bones of the column. 
I shall first proceed to describe the ligaments common to the 
articulations of the spine. 


ARTICULATIONS CO^fMON TO THE VERTEBRiE. 

All the vertebrae are connected by ligaments at their bodies^ 
their articular, transverse, spinous processes, and also at their 
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bony arches. The articulation of the bodies of the vertebriie 
is effected by the common anterior and common posterior 
vertebral ligaments, and an intervertebral substance. 


ARTICULATION OF THE BODIES OF THE 

VERTEBRiE. 

The common anterior vertebral ligament arises at the 
lower edge of the anterior portion of the circular ligament, on 
the upper part of the second cervical vertebra, and extends 
to the sacrum, varying in breadth and thickness in its descent. 
It is thin and narrow on the cervical vertebrte, thicker and 
wider on the dorsal, and again is thinner, but at its greatest 
breadth in the lumbar region. It is composed of numerous 
distinct longitudinal fibres, which are separated for the trans- 
mission of bloodvessels. This ligament expands itself more 
widely over the intervertebral substance than in its passage 
over the bodies of the vertebrae. Its anterior surface throuii’h 
the cervical region is covered by the oesophagus ; on the 
dorsal by the oesophagus, aorta, thoracic duct, and vena 
azygos ; and on the lumbar by the aorta, vena cava, and 
the receptaculum chyli. Its posterior surface is in contact 
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with the vertebrae themselves, and with the crucial ligaments, 
and is further laterally connected with the longiis colli muscle. 
If the common anterior ligament be raised from the inter- 
vertebral substance, small decussating fibres may be seen 
passing from the lower edge of the vertebra above, to the 
upper edge of the vertebra below ; from which circumstance 
they have been termed crucial. 

The common posterior vertebral ligamemt , — This ligament 
is usually described as arising from tbe lower part of the 
second cervical vertebra ; but that portion which, by some 
anatomists, is called the perpendicular ligament of the denti- 
form process, is in fact the commencement of the common 
posterior vertebral. It takes origin, therefore, from the upper 
and fore part of the foramen magnum, and concavity of the 
basilary process of the occipital bone, descending from thence 
within the vertebral canal on the posterior surface of the 
bodies of the vertebrae, to the sacrum. It first passes behind 
the odontoid process, and extends laterally in its passage over 
the posterior surface of the intervertebral substance. No 
vessels can be traced to it, nor is its structure so fibrous as 
that of the common anterior ligament. In the cervical and 
dorsal regions it is thicker than in the lumbar. The posterior 
surface of this ligament is in contact with the dura mater, 
covering the spinal marrow ; the anterior is attached to the 
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bodies of the ventebrae and to the intervertebral substance, and 
is very firmly connected with the latter. Its lateral edges are 
parallel to the sinus venosus. This ligament ])revents the 
spine from being bent too much forward. 

T/it* intervertebral mhstance . — The structure of which par- 
takes of the nature of ligament and cartilage ; it occupies the 
spaces between the bodies of the vertebric, and corresponds in 
shape with the bodies of those which it connects, and like 
them differs in the different regions, gradually increasing in 
density, and separating the vertebrae more widely as it ap- 
proaches the sacrum. It is composed of oblique concentric 
lamelUe, which are stronger in the external circumference than 
in the centre, where it is almost fluid ; having, therefore, so 
little compressibility, as to allow the free motions of the ver- 
tebrae upon one another, as if they moved upon a pivot, and 
at the same time diminishing concussion under the violent 
motions of the spine ; it is closely attached at its edge to the 
bodies of the vertebrae, and is so elastic, that man loses some- 
what of his height towards evening, from the pressure to 
which this substance is subjected by an erect posture during 
the day. Its strength is such, and its attachment so perfect, 
that it will resist even to allow bone to give way, rather than 
yield itself. Its anterior surface is in contact with the common 

m 

anterior vertebral ligament ; laterally, with the interarticular 
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ligament of the ribs ; and posteriorly, with the common pos- 
terior vertebrdl ligament. 


ARTICULATION OF THE ARCHES OE THE 

VERTEBRAE. 

* 

The bony arches of the vcrtebrie are connected by means 
of a very elastic yellowish ligamento-cartilaginous structure, 
which fills up the spaces between them, but allows of extensive 
motion between one arch and another. The first of these 
ligaments is found between the second and third cervical 
x ertebra;, and the last between the fifth lumbar and the first 
bone of the sacrum. It is divided into a right and left portion 
by some intervening cellular membrane, but united at an 
angle j)osteriorly near the base of the spinous processes. In 
the ftetiis this ligament is separated into txvo distinct portions, 
and xvhich |)robably do not unite until the ossification of the 
spinous processes be perfected. It differs from all other 
ligaments in being extremely elastic, and capable of resisting 
an extraordinary degree of force. Its anterior face is in 
contact xxdth the dura mater of the medulla spinalis; posteriorly 
it is of a reddish tint, and is with difficulty perceived without 
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producing flexion of the spine, in consequence of its being so 
much covered by the arches of the vertebrae, particularly in 
the dorsal region. 


ARTICULATION OF THE ARTICULAR PROCESSES. 

The faces of the articular processes are covered with car- 
tilage, and are connected by synovial membrane, which forms 
a very small capsule, and secretes but an inconsiderable 
quantity of synovia. On the exterior there are some irregular 
ligamentous fibres which connect the processes more firmly 
together, and are more visible on the dorsal and lumbar, than 
on the cervical vertebrae. Their inner edges are connected 
with the ligainentum subdavuni. 
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LIGAMENTS WHICH APPERTAIN TO PECULIAR 
ARTICULATIONS OF THE VERTEBRA:. 

The ligaments which appertain to peculiar articulations of 
the vertebrae, are, first, those which connect the atlas with the 
occiput. The condyloid processes of the occiput are received 
into the articular surfaces of the atlas ; both of which are 
covered with cartilage and synovial membrane, and are 
connected by ligaments which retain them firmly in their 
situation. 

The anterior portion of the circular ligament is attached 
above to the fore part of the foramen magnum, extending 
itself to the sides of tlie condyloid processes ; it thence passes 
down and is inserted into the fore part of the arch of the atlas, 
and into the edges of the articular surfaces of that bone. 

Posterior portion of the circular ligament, — This ligament 
is much larger than the anterior ; it arises from the posterior 
margin of the foramen magnum, extending itself laterally as 
far as the capsular ligament, connecting the occiput to the 
atlas, and then passes down to be inserted into the upper part 
of the posterior arch of the atlas. This ligament has in 

i 

contact with its posterior surface, the straight and superior 
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oblique muscles of the head, the vertebral arteries, and sub- 
occipital nerves. 

The synovial membrane covers the occipital condyles and 
articular processes of the atlas, lining at the same time that 
part of the internal surfaces of the anterior and posterior 
circular ligaments, which are in contact with those portions of 
bone, and thus forms capsular processes for the more perfect 
security of this articulation. The synovial membrane is also 
attached on its inner side to the transverse ligament of the 
atlas. 


LIGAMENTS CONNECTING THE VERTEBRA 
DENTATA TO THE OCCIPUT. 

These bones are not in contact so as to form a joint, but 
they are kept in their relative situation by the two lateral or 
alar ligamentSf which arise connected with each other from 
the body and sides of the odontoid process, reaching as far as 
its apex ; from which point they pass on either side upwards 
and outwards, to be inserted between the inner edge of the 
condyloid processes and the foramen magnum. 
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LIGAMENTS PROPER TO THE ATLAS. 

The ligaments which form the articulation between the 
atlas and the second cervical vertebra, or the vertebra den- 
tata, are firsts the transverse ligament, which is proper to the 
atlas ; and secondly ^ the ligaments of the articular processes, 
which are common to all the vertebrae. 

The transverse ligament arises from a rough tubercle on 
the inner side of the articular process of the atlas, then 
forming an arch which encloses the odontoid process of the 
second cervical vertebra, it passes forwards to be inserted into 
the inner side of the opposite articular process. The middle 
fibres which are in contact with the dentiform process, are the 
strongest ; and from this ])art two appendices issue, a superior 
and an inferior ; the superior passing along the odontoid 
process, js lost just above its apex in the fibres of the common 
posterior ligament of the vertebrae; the inferior appendix 
arises from the inferior edge of the transverse ligament, passes 
downward in connection with the lower part ^ the odontoid 
process, and is als^ impercejitibly lost amid the fibres of the 
commo^ posterior vertebral ligament. The transverse liga- 
ment, together with the appendices, form a cross ; between 
the anterior part of which and the odontoid process, is 
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synovial membrane, which is sufficiently loose to allow of free 
lateral motion between the first and second cervical vertebrae. 
There is also a synovial membrane covering the cartilaginous 
surfaces, upon the fore part of the odontoid process and arch 
of the atlas. 


CERVICAL LIGAMENT. 

The cervical ligament arises from the perpendicular spine of 
the occiput, and is inserted into the spinous process of the five 
superior cervical vertebrae. It is far more obvious in quad- 
rupeds than in man, as from their horizontal posture, such a 
structure is essentially necessary to support the weight of 
the head. In man it appears to be of little more use than 
to give attachment to muscles, although it may, in some 
degree, assist in maintaining the proper position of the head 
in the erect posture. 

Intcrspinous ligaments , — These ligaments extend from the 
apex of one spinous process to that of another, and are situ- 
ated immediately under the skin. They commence at the 
sixth cervical vertebra, and extend as far as the sacrum. 
Laterally they intermix with the tendinous origin of the tra- 
pezius and latissimus dorsi muscles. These ligaments are 
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sometimes described as occupying a considerable portion of 
the bodies as well as the apices of the spinous processes ; but 
it appears the structure in that situation is merely the tendi* 
nous origin of muscle. 

In the dorsal vertebrae there are some fibres of ligamentous 
appearance, situated between the transverse processes, which 
have been called intcrtransverse ligaments, but do not deserve 
such a classification, as they seem rather to be the origin of the 
levatores costarum and multifidce spinoe than proper ligaments. 


MOTIONS OF THE SPINE. 

With respect to the motion of the spine, there are three 
ways in which it may be considered. First, its moveable 
powers as a whole; secondly, the peculiar motions of each 
region ; and thirdly, the mobility which exists between any 
two particular vertebrae. 

The general motions of the vertebral column are those of 
flexion, extension, lateral inclination, dreutnduetion, and 
rotation* The most extensive motion of which the spine is 
capable, is flexion; for although the degree of motion be- 
tween any two vertebrae is extremely limited, still as that 
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motion is multiplied by the number of vertebrae, the flexibility 
of the whole column becomes very considerable. The lower 
extremities being fixed, the abdominal muscles draw the ribs 
forwards and downwards, and the whole trunk is bent, so as 
to form a parabolic curve. In this action the common an- 
terior ligament is relaxed, the fore part of the intervertebral 
substances is compressed, while their posterior edges are 
stretched ; and the common posterior ligament of the verte- 
brae, together with the interspinous ligaments, are in a state 
of extension. 

In extension the ligaments are placed precisely in the 
reverse state to that which they assumed in flexion, those 
which were extended being in their turn relaxed, while the 
common anterior vertebral is now j)ut upon the stretch : this 
motion is not so extensive as flexion, in consequence of , the 
spinous processes of the dorsal vertebrae being soon brought 
into apposition, which prevents further extension. 

In the lateral inelination, the intervertebral substances are 
compressed on that side to which the body is bent ; the other 
ligaments are scarcely altered from their natural state, as the 
motion is too inconsiderable to affect them, from the resistance 
which is offered by the ribs, and the transverse processes of 
the vertebrae. 

Circumduction is produced by the succession of the other 
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motions, so that the ligaments undergo the changes peculiar 
to each motion, as rapidly as it occurs. 

The rotatory motion of the spine is very limited in any of 
the vertebrae, but more particularly in the dorsal, in conse- 
quence of their attachment to the ribs. In this motion the 
intervertebral substance is contorted, as are likewise all the 
ligaments. 

All the motions of the spine are capable of being aided to a 
great extent, by the motion of the pelvis upon the thighs. 


MOTIONS PECULIAJi TO EACH REGION. 

The extent of motion in the several regions of the spine, 
is in proportion to the thickness of the intervertebral sub- 
stance; it is, therefore, much greater and more extensive in 
the cervical and lumbar regions than in the dorsal, in which 
it is not only impeded by the comparative thinness of this 
substance, but also by the oblique directions of the spinous 
processes of these vertebrae, and their attachment to the ribs. 
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MOTIONS BETWEEN PARTICULAR VERTEBRiE. 

The free motion of one vertebra on another is particularly 
exemplified in the first and second cervical. The occiput 
being articulated with the atlas, flexion, extension, and a slight 
degree of lateral motion is allowed between them ; but if there 
be necessity for these motions to any extent, the whole of the 
cervical vertebrae participate in them. It is, however, in the 
rotatory motion of the head, that the first and second cervical 
vertebrae act upon one another, and the species of articulation 
which these two bones form, shews how w'ell they are cal- 
culated for that purpose, and how essential they are in the 
jierformance of most of the social duties of life : they increase 
and regulate the powers of vision, smell, and hearing, and by 
shortening and prolonging the trachaea, alter the tones of the 
voice. Even the intentions of the mind are dictated by the 
voluntary action of the muscles moving the head : consent is 
acknowledged by a nod, whilst lateral motion expresses a 
refusal. 


F 
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DJSLOC^ATION OF THE VERTEBRAE. 

The number and breadth of the attachments of these 
hones, — their firm union by ligament, — the strength of their 
muscles, — the very inconsiderable degree of motion which 
exists between any tAvo of them, — and lastly, the obliquity of 
their articular processes, especially in the dorsal and lumbar 
vertebra?, render dislocation of them, at least in those regions, 
impossible without fracture ; and I much doubt whether dis- 
location even of the cervical vertebra? ever exists Avithout 
fracture, either through their bodies or their articular ])ro- 
cesses : the efiects of each of these accidents Avould be ]>recisely 
the same, producing injury to the spinal marroAv, and symp- 
toms of greater or less importance depending on the part of 
the spinal column that is injured. Death is the immediate 
consequence if the injury be above the third cervical vertebra, 
from the necessary paralysis of the jiarts to Avhich the phrenic 
and intercostal nerves are distributed, Avhereby respiration 
must instantly cease. If below the fourth cervical vertebra, 
the dia])hragm is still capable of action, and dissolution is pro- 
tracted; the symptoms, in fact, are less violent in proportion as 
the injury to the s|)inal marroAv is farther remoA^ed from the 
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brain ; though death is the inevitable consequence, and that 
at no very distant period. 

For a further description of these accidents to the spine, 1 
must beg leave to refer my readers to Sir Astley Cooper’s 
work on Dislocations and Fractures of the Joints, who has 
there detailed them so minutely, that any observations of 
mine on their nature or treatment would be superfluous. 



LIGAMENTS OF THE RIBS. 


In the osteological description of the dorsal vertebraj, all 
excepting the first, tenth, eleventh, and twelfth, are said to 
have an half articular surface on their bodies, above and 
below, for the head of a rib, which has two corresponding half 
articular surfaces, all of which are covered by cartilagi*. They 
are surrounded by a synovial membrane, and the following 
particular ligaments connect them firmly to the vertebrae. 

Anterior ligament of the head of the rib , — This surrounds 
the anterior part of the head of the rib, and then, in all ex- 
cepting the first, eleventh, and twelfth, divides itself into three 
orders of fasciculi ; one passing upward to the articulation of 
the rib, with the vertebra above, another passing to the vertebra 
below, and the third and centre fasciculus attaching the rib to 
the intervertebral substance ; thus every rib is firmly attached 
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to two of the vertebrae, and to the intervertebral substance. 
The anterior face of this ligament is covered by the thoracic 
ganglia of the sympathetic nerve, by the pleura, and on the 
right side by the vena azygos ; and posteriorly it is in contact 
with the synovial membrane of the articulation of the ribs 
with the vertebrae, for which it forms a capsule. 

Interarticular ligament enters into the articulation of all 
the ribs, from the second to the tenth inclusive, and is seen bv 
raising the middle fasciculus of the former ligament. It arises 
from a small tubercle situated between the two articular sur- 
faces on the head of the rib, and passes to be attached to the 
intervertebral substance. 

Synovial membrane is reflected upon the half of the 
articular surface of the rib and vertebra, both above and below, 
forming two distinct bags ; these two sacks being separated 
by the interarticular ligament. Their synovial secretion is 
very limited. 

Articulation of the tubercle of the rib with the transverse 
process of the dorsal vertebra?, exists in all the ribs excepting 
the eleventh and twelfth, and is formed by the contact of these 
two parts, both of which are covered with cartilage. They 
are furnished with a small synovial cavity, which secrets more 
synovia than the preceding articulation. The following liga- 
ments concur in fortifying this articulation. 
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The external transverse ligament arises from the apex of 
the transverse process of each dorsal vertebra, and passes 
outwards to be inserted into the neck, reaching as far as 
the angle of each rib. These ligaments gradually increase in 
size as far as the ninth rib, this being the longest from its 
tubercle to its angle, and is composed of fasciculi of much 
strength ; with regard to the twelfth rib, this ligament passes 
obliquely downwards to be inserted into its body, and serves 
by this means to connect it with the transverse process of this 
vertebra, they being only connected by this medium, have no 
articulatory surfaces in contact. 

The use of this ligament is to prevent the rib being thrust 
forcibly forwards from the transverse processes of the ver- 
tebrae. 

The external ligament of the neelc of the rib arises from 
the external surface of the inferior articular process of the 
vertebra above, and from the root of the transverse process ; 
between these two origins is a space for the passage of some 
posterior nerves from the intercostals ; it then passes down- 
wards to be inserted into the upper part of the neck of the 
rib below. It prevents the neck of the rib being elevated by 
the action of the intercostal muscles, but allows the head to 
turn in its capsule, so as to admit of the elevation of the body 
of the rib in inspiration. 
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The internal ligament of the ncvlc of the rib arises from 
the anterior surface of the transverse process of the vertebra 
above, and passes downwards to be inserted into the fore, part 
of the neck of the rib below; it is attached, therefor^, in a very 
similar manner to that of the external ligament of the neck of 
the rib, except that it is situated more anteriorly, and its fibres 
pass somewhat more inwards, so as to cross those of that 
ligament. 

Articulation of the body of the rib to its cartilage, — There 
are, some anterior and posterior ligamentous fibres, which pass 
from the bodies of all the ribs to their respective cartilages, 
and connect them firmly together. The cartilages of the 
seven superior ribs pass forwards to be attached to the sternum, 
vvith; which they are connected by an anteiior and posterior 
ligament, and synovial membrane. 

The aietcrior ligament is fixed to the extremity of the car- 
tilage, then passes, with its fibres diverging, toijie fixed to the 
anterior })art of the sternum, upon which it spn^ads itself, and 
interlaces with those of the opposite side, and with the perios- 
teum, as well as with the anterior ligament of the cartilage of 
the rib above and below it, so as to form a complete liga- 
mentous covering to the sternum. This decussation of' the 

Y 

fibres is more particularly obvious at the union of the sixth 
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and seventh cartilaginous articulations with the sternum, than 
at any other part. 

The posterior ligament is not so thick as the anterior, but 
like it is attached to the cartilages of the ribs, and to the 
sternum ; while on its posterior surface it diverges and inter- 
laces with the ligaments above and below, and with the peri- 
osteum, forming a complete posterior covering to the sternum. 

The synovial membrane which covers the articular surface 
of the cartilage of the rib and of the sternum, is extremely 
small ; and were it not for the occasional occurrence of an 
inordinate secretion of synovia, the result of inflammation, its 
existence might almost be doubted. The seventh rib being 
attached to the cartilage ensiformis, its ligament is sometimes 
called the ligamentum ensiforme. 

Articulation of the false ribs, — The cartilages of these 
are connected together excepting the last, which is only at- 
tached by muscle. Their union appears to be produced by 
anterior and posterior ligamentous fibres, similar to those 
which connect the true ribs to the sternum, but they are not 
so strong. 

Ijigamentum arcuatum, arises from the apices of the trans- 
verse processes of the two upper lumbar vertebrae, and passes 
upwards and outwards to be attached to the acute edge of the 
last rib throughout its whole extent. 



LIGAMENTS OF THE STERNUM. 


Besides the ligaments which are described as passing from 
the cartilages of the ribs to the sternum, there are proper 
ligaments connecting the three bones of the sternum, which 
run principally in a longitudinal direction. 

From the numerous ligaments which connect the ribs to the 
vertebrae, and the im])robability of sufficient force being ap- 
]>lied to one rib to produce dislocation, it is an accident that 
seldom occurs. Should it happen, however, that the head of 
a rib were detached from the vertebrae by any violence, the 
same symptoms would j>resent themselves as in cases of frac- 
ture, and would require the same mode of treatment. 

For my own part, 1 do not believe in the possibility of dis- 
location of the rib from the vertebrae, unless there has been 
some prior disease, which has partly destroyed its ligamentous 
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connexions ; but that a rib, exposed to such a degree ot 
violence as might be supposed capable of dislocating it, would 
be invariably fractured at its neck. Such 1 find to be the case 
in experiments upon the dead body, where the force is applied 
with an instrument best calculated to divide the head of the 
rib from its articulation, yet it is always broken. The car- 
tilages are sometimes separated from the bodies of the ribs, 
and from the sternum ; but this is more frequently the result 
of distortion of the spine, and consequent gradual displacement,^ 
than of any sudden violence, which might, however, forcibly 
separate them. 



ARTICULATION 


OF THE 


SUPERIOR EXTREMITY. 


Tub shoulder is united bv means of the clavicle with the 
.sternum, through tlie medium of an intcrarlKuilar cartilage, 
!>ut, the scapula is only connected with the trunk hy muscle; 
and the stcrno-clavicular articulation forms the fulcrum for 
all its motions. 


ARTICULATION OF TIIF CLAVICLE TO THE 
STERNUM, OR STERNO-CLAVICULAR ARTICU- 
LATION. 

The sternal extremity of the clavicle is concave, and is 
placed rather above the articular surface of the sternum ; 
these two surfaces are covered by cartilage. Four ligaments 
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and an interarticular cartilage constitute this articulation ; an 
iintcrioT, posterior^ an interdavicular) and a costo clavicular^ 
or rhomboid ligament. 

The anterior ligament is composed of strong fibres, which 
run in parallel lines from the upper extremity of the clavicle 
to the anterior face of the first bone of the sternum : there its 
fibres diverge and mix with the ligaments connecting the first 
rib, and assist in forming the anterior ligamentous sheath of 
the sternum. Its posterior face is united firmly to the inter- 
articular cartilage, and to the synovial membrane ; its anterior 
corresponds to the origin of the sterno-cleido iriastoideus mus- 
cle, and the integuments. 

The posterior ligament is neither so large nor so strong as 
the anterior ; it is united above to the posterior part of the 
internal surface of the clavicle, and below to the superior and 
jiosterior surface of the sternum, being firmly attached to the 
edge of the articular surface. The anterior portion of this 
ligament is in contact with the interarticular cartilage and the 
synovial membrane; the posterior covers the sterno-hyoideus 
and thyroideus muscles. 

The inteirlavicnlar ligament. — This ligament is strong, and 
is composed of parallel fibres which run transversely from the 
head of one clavicle to the head of the other, above the con- 
cave semilunar edge of the sternum. It is sometimes com- 



TREATISE ON LIGAMENTS. 


45 


posed of two fasciculi, an upper and a lower, but usually only 
of one. It is connected on the heads of the clavicles with the 
stern o-clavicular articulations, and from its lower edge, as it 
passes above the upper part of the sternum, it is attached to its 
periosteum by cellular membrane. The use of this ligament 
is not only firmly to connect the clavicles with each other, but 
also to strengthen their articulation with the sternum. It also 
assists in protecting the trachaea, as it passes through the 
upper opening of the chest. 

The rhomboid ligament is connected firmly to the inferior 
surface of the clavicle, and to a small tubercle close to its 
sternal extremity. It is strong and broad, and passes ob- 
liquely downwards and forwards to be inserted into the 
anterior part of the cartilage of the first rib, close to its 
junction with the sternum, and mixes with the ligament 
which connects them. The use of this ligament is principally 
to fix the clavicle for the action of the stenio cleido niastoi- 
deus, and to give attachment to the subclavius muscle. 

The intcrarticular cartilage , — This cartilage is very nearly 
circular, having a smooth surface above for its attachment 
to the clavicle, and one below for the sternum. It is thick 
and rough at its circumference, and comparatively thin in its 
centre. It adjusts itself to the articular surfaces of both the 
clavicle and sternum, extending as far on the latter bone as 
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the attachment of the cartilage of the first rib, with which it 
is firmly connected. This cartilage is in form of a wedge 
with its base turned upwards to the clavicle, and its apex 
descending obliquely to be connected with the first rib. The 
structure of this cartilage is similar to that of the interarticular 
cartilage of the lower jaw ; its fibres being more apparent at 
the circumference than at the centre. 

Synovial membrane . — This membrane is separated, as in 
every joint where there is an interarticular cartilage, into two 
synovial cavities: the upper one belonging to the articular 
surface of the clavicle, and the superior face of the inter- 
articular cartilage ; the lower one being between the sternum 
and cartilage. They are reflected over the internal surfaces 
of the anterior and posterior sterno-clavicular ligaments. 
They secrete but an inconsiderable quantity of synovia, and 
sometimes the two cavities are united by an opening through 
the cartilage. 

The upper synovial or clavicular capsule admits of motion 
upwards and downwards, while the lower or sternal capsule 
admits of backward and forward motion ; and thus we find, 
as in all other joints where there is an interarticular cartilage, 
that strength is added to the capsular ligament without 
limiting its motions. 



LIGAMENTS OF I'HE SCAPULAR 


EXTREMITY OF THE CLAVICLE. 


This articulation is strengthened by the following ligaments, 
which may be divided into those which attach the clavicle to 
the acromion, and those which connect it with the coracoid 
process of the scapula. This latter junction is produced by 
ligament only, there being no bony continuity ; while in the 
former the surfaces of bone are in juxtaposition, presenting 
superior and inferior surfaces which give attachment to cor- 
responding ligaments. 


SUPERIOR LIGAMENT, OR ACROMIO CLA- 
VICULAR UNION. 

The superior ligament is composed of very strong fasciculi, 
which pass from the upper surface of the clavicle to the 
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extremity of the acromion, and expose a surface for the ten* 
dinous insertion of the trapezius and origin of the deltoid mus- 
cles, from which they are sufficiently distinct. 

The ^inferior ligament. This ligament, anteriorly, is in 
contact with the preceding, then passes on the under surfaces 
of the clavicle and acromion, but does not eKtend so far back- 
wards as to be connected with the posterior edge of the 
superior ligament ; its under surface is in contact with the 
infra spinatus muscle, while its superior surface is connected 
with the synovial membrane of this articulation. It is so loose 
as to allow of some degree of motion independently of the 
scapula. 

Synovial membrane covers the articular surfaces of both 
bones, but secretes very little synovia ; it is sometimes divided 
into two cavities by an interarticular cartilage ; this is, how- 
ever, but of rare occurrence. 


JUNCTION BETWEEN THE CLAVICLE AND CORA- 
COID PROCESS OF THE SCAPULA, OR CORACO 
CLAVICULAR UNION. 


This union is formed by two ligaments which connect the 
clavicle with the coracoid process. They arise by a single 
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origin from the coracoid process, but separate into two por- 
tions to be inserted into the clavicle, which admits of their 
being described as two distinct ligaments, viz., conoid and 
trapezoid. 

The conoid is the posterior and more internal of the two ; 
it is of a conical form, with its base upwards, which is attached 
to the tubercle at the under part of the clavicle, its apex being 
connected with the coracoid process. 

The trapezoid is anterior and external ; it is broader than 
the conoid ligament, but not so strong; it extends from the 
middle of the convexity of the coracoid process, passes upwards 
and outw^ards, and is attached to the under surface of the 
scapular extremity of the clavicle close to the connection of 
this bone with the acromion. The connection of these liga- 
ments is strong; but at the same time they are sufficiently 
loose to admit of the scapula performing several of its motions 
without the clavicle, which may on this account remain sta- 
tionary : they also, under very violent exercise, or in case of a 
blow, prevent an immoderate depression of the scapula; for 
their strength is such, as to resist, even to the fracture of 
the clavicle. 


n 
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LIGAMENTS PROPER TO THE SCAPULA. 

There are two ligaments proper to the scapula, the anterior 
or acrouiio coracoid, and the posterior or coracoid. 

The anterior or acromio coracoid ligament is triangular, 
and arises by its base from the outer side of the coracoid pro- 
cess, and is inserted by its apex into the inner side of the 
acromion. It is attached to the whole length ot the external 
edge of the coracoid process, from which it sometimes passes 
in two fasciculi to the posterior edge ot the acromion ; but the 
space between the two is filled up by condensed cellular mem- 
brane. The anterior edge of this ligament gives oft* a strong 
fascia, which is attached to the under part of the deltoid mus- 
cle, and to the tendons of the supra and infra spinati. Its 
superior surface is covered by the clavicle and deltoid muscle ; 
the inferior covers the supra spiiiatus. This ligament, passing 
from the acromion to the coracoid process, forms an arch over 
the head of the os humeri, which is usually said to assist in 
preventing dislocation of the os humeri upwards. This dislo- 
cation, however, is rendered impossible by the proximity of the 
acromion and coracoid processes, unless one or other of these 
processes be fractured ; so that this ligament seems rather 
useful in extending the surface for the origin of muscle, than 
in preventing dislocation. 
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The posterior or coracoid ligament , — This ligament arises 
from the superior costa of the scapula, passes over the semi- 
lunar notch, which it forms into a foramen, and is attached to 
the root of the coracoid process ; it is broader posteriorly than 
anteriorly. It gives origin in part to the omo hyoideus mus- 
cle, and covers the supra scapular nerve, which thus passes 
through the foramen, while above it the supra scapular artery 
takes its course. 


MOTIONS OF THE CLAVICLE. 

I will now describe the numerous and different motions of 
which the clavicle is capable, from which it might a priori be 
supposed, that the dislocation of this bone would be a very 
frequent occurrence ; in consequence, however, of the many 
strong ligaments which connect it at its sternal and scapular 
extremities, its luxation hap})ens less frequently in proportion 
to its motions, than that of any other bone in the body. 

The motions of the clavicle are dependant upon those of the 
scapula, which is capable of being moved upwards, dow'iiwards, 
forwards, and backwards ; and from the combination of ail 
these movements, admits likewise of circumduction. 

Although the scapular extremity of the clavicle receives the 
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first impulse from muscular power, still it is at the sternal 
extremity that the ligaments undergo the greatest change 
under these various motions. 

Firsti upwards , — When the shoulder is raised by the ele- 
vation of the scapula, the sternal extremity of the clavicle is 
thrust deeply into its articular cavity, and thus its interar- 
ticular cartilage is brought nearer to the surfaces of the 
clavicle and sternum ; the rhomboid or costo-clavicular liga- 
ment being put upon the stretch, prevents luxation and further 
motion ; while the interclavicular, anterior and posterior liga- 
ments are relaxed. 

Secondly, downwards . — In this motion the ligaments are 
precisely in an opposite state to the preceding. 

Tkirdhf, forwards , — It is in this motion that the clavicle 
is most liable to be luxated backwards at its sternal extremity; 
luit ill consecjuence of the strength of the posterior and inter- 
clavicular ligaments, which are put upon the stretch, it is 
prevented ; the anterior ligament is necessarily relaxed, but 
the rhomboid or costo-clavicular ligament remains in its 
natural state. 

Fourthly, haelcwards . — In this motion the scapular extremity 
ot the clavicle is drawn backwards, while its sternal extremity 
is thrust forward, and stretches the anterior sterno-clavicuhir 
ligament. It at this moment the shoulder were violently thrust 
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still farther backwards, the sternal extremity of the clavicle 
might be dislocated forwards ; but the rarity of this accident 
is dependant upon the strength of the interclavicular and 
posterior ligaments, which are put upon the stretch. 

Lastly , — With respect to circumduction, it is a quick suc- 
cession of all these motions ; during which time, the ligaments 
adapt themselves with rapidity to their alternate states of 
relaxation and extension. 

With respect to the dislocations and mode of reduction of 
this bone, I think I cannot do better than again refer my 
readers to Sir Astley Cooper's work on this subject ; and 1 
trust I shall not be accused of partiality if I recommend it 
as containing the result of mature reflection, and long and 
extensive experience. 



LIGAMENTS 


OF THE 

SHOULDER-JOINT. 


The bones which enter into the composition of this joint 
are the scapula and the humerus; the head of tlie latter 
being received into the glenoid cavity of the former, and there 
retained in its situation by ligaments. On examining the 
glenoid cavity of the scapula in the recent state, we find it 
rendered dee])er by a fibro cartilaginous substance, which sur- 
rounds its edge, and is attached to the tendon of the long 
head of the biceps muscle ; it is called the glenoid ligament^ 
and assists in retaining the head of the humerus in its situ- 
ation ; it also gives extent of surface for the attachment of the 
svnovial membrane. 
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Capsular ligament — This ligament envelops the joint. It 
arises from the neck of the scapula, and adheres to the glenoid 
ligament as it passes over it, then expands itself to surround 
the head of the os humeri, and contracts again as it extends 
downwards to be inserted into the neck of the humerus, 
reaching as far as the tubercles of this bone, where it is inse- 
parably connected with tlie tendinous insertions of the teres 
minor, spinati and subscapularis muscles. This capsule, where 
it extends from the greater to the lesser tubercle of the 
humerus, leaves a foramen for the passage of the tendon of 
the long head of the biceps muscle. 

The capsular ligament is not of an uniform thickness, being 
thinnest on its outer and back part; but here it is strengthened 
by the tendons of the teres minor and infra spinatus muscles. 
On the inner side towards the axilla, where there is no ten- 
dinous expansion to give it support, it is found sufficiently 
strong and unyielding to prevent the displacement of the head 
of the humerus in that direction. Besides the support which 
this ligament receives from the tendons of muscles, it is further 
fortified by strong fascia;, which extend from the different 
processes of the scapula, and especially by a fascia from the 
anterior part of the triangular or coraco acromial ligament, 
which is situated immediately underneath the belly of the 
deltoid muscle. Else we find that the capsular ligament of 
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this joint is looser than is necessary for the mere junction of 
the two bones which it connects, in order to admit of the free 
and various motions of which the shoulder-joint (constituted 
as its form shews rather for mobilty than strength) is so 
ca})able. 

Tliis ligament, then, appears to be of more service in giving 
attachment to the synovial membrane, which completely lines 
it, than in preventing the dislocation of the head of the os 
humeri. Of the four muscles which are inserted into the 
capsular ligament, the tendon of the subscapularis is most 
completely blended with it, so that it is not practicable to 
separate them without laceration. This tendon seems even to 
pierce the capsule, in order to gain its insertion into the lesser 
tubercle of the humerus. 

Synovial membrane . — This membrane lines the glenoid 
cavity, passes over the glenoid ligament, to which it is at- 
tached upon its internal and external surfaces, then extends 
as far back upon the neck of the scapula as the origin of 
the capsular ligament, which it next completely lines, passes 
partly under the tendinous insertions of the spinati muscles, 
then covers the cartilaginous head of the os humeri, prolongs 
itself into the bicipital groove, forming a cul de sac, so as to 
prevent the escape of synovia in enveloping the tendon of the 
biceps, then extends itself by passing inwards to give a lining 
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to the insertion of the subscapularis. Thus it retains the 
characteristic of all synovial membranes, forming a complete 
cavity without an external opening. The use of this mem- 
brane is to secrete synovia for lubricating the joint. 


1 



DISLOCATIOIV OF THE OS HUMERI. 


] SIIALI. now j)roccc<l to describe tlic dislocations 1o whicb 
the os liunicri is liable, and give an account of the dill’crertt 
states of the capsular ligainent, and of the muscles winch are 
inserted into it under each particular form of dis})laccmcnt. I 
do not hesitate to do this, although Sir Astley Cooper has 
entered upon the same subject, because he has treated rather 
of particular cases and their dissections ; whilst it is my wish 
to refer to general j)rinciples, in ])ointing out the necessary 
effects of each particular accident. 

All the muscles which arise from the scapula and are in- 
serted into the os humeri, must he more or less affected in 
every displacement of this bone, which may be luxated in four 
directions ; three in which the head of the bone is completely 
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tlirowii from the glenoid cavity, and one where it rests upon 
its edge against the outer side of the coracoid process of the 
sca])iila. 

First, downivurds and inwards into the a.viUa, which is 
the most common direction of displacement. In this accident 
all those muscles which arise from above must be more or 
less put upon the stretch, as the points of attachment of these 
muscles must be rendered more distant from one another. It 
is clear, therefore, that the two spinati, the subscapularis, the 
coraco hrachialis and the teres minor must be extended ; 
more ]»articularly the subscapularis, not merely from the sepa- 
ration (d* its two points of attachment, but also from tlie 
])ressure of the head of the os humeri, which is fre(|ucntly so 
great as to cause the laceration of that muscle. The elbow, 
in this accident, being removed to a considerable distance 
from the side, the teres major, with the posterior fibres of 
the deltoid muscle, are relaxed; while the anterior fibres of the 
hitler muscle are extended. The pcctoralis major and <he 
latlssimus dorsi are but slightly affected, but are still t<> be 
kept in view with regard to the reduction of the bone, as 
they would otherwise form a very considerable opposing lorce. 

In this accident the capsular ligament is torn through on 
the inner side of the ji'lenoid cavitv near the insertion of the 
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subscapularis, so as to allow the head of the humerus to ])ass 
through it into the axilla. 

Secondly f dislocation forwards under the pectoral muscle , — 
The spiiiati and suhscapularis muscles are put on the stretch, 
much to the same extent as in the last dislocation ; the teretes 
are somewhat extended, the pectoralis major is relaxed, while 
the latissimus dorsi is put upon the stretch. The capsular 
ligament is torn through as in the last described accident. 

Thirdly, dislocation baeJewards or upon the dorsum scapulce. 
— In this accident the suhscapularis must he necessarily torn 
through. The spinati, with the teres major, are relaxed, while 
the teres minor remains much in its natural state as to its 
degree of extension, although its direction he somewhat 
(‘hanged. The deltoid and coraco hrachialis muscles are re- 
laxed, while the pectoralia major and latissimus dorsi are in 
a state of extension. The capsular ligament is torn through. 

Fourthly, partial dislocation forwards where the head of 
the hone rests on the edge of the glenoid cavity, — Here the 
suhscapularis is found hut little altered from its natural state. 
The spinati muscles are slightly extended. The anterior 
fibres of the deltoid are relaxed, while its posterior fibres 
arc stretched. The teretes are extended, and the pectoralis 
major is relaxed, excepting a few of its inferior fibres, while 
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the latissiiuus dorsi is put upon the stretch. It is not essen- 
tial in this accident that the capsular ligament should be torn 
through. With respect to the inodes of reduction 1 feel a 
conviction that I am justified in saying, my readers cannot 
do better than adopt the means laid down by Sir Astley 
Cooper in his work on this subject. 



LIGAMENTS OF THE ELBOW^OINT. 


This joint is composed of the condyles of the humerus above, 
and of the heads of the radius and ulna below ; the rounded 
extremities of the former being received into corresponding 
cavities in the two latter, the surfaces of which are completely 
covered with cartilage. This union forms a complete hinge- 
joint; but the radius also enjoys rptatory motion, which pro- 
duces pronation and su])ination of the hand : this is effected 
by the head of the radius receiving but a small rounded por- 
tion of the external condyle of the humerus above, while the 
inner half of the circumference of its head is received into the 
lesser sigmoid cavity of the ulna, both these portions being 
<-overed with cartilage. This mode of articulation allows the 
radius to turn upon its own axis. 
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Four ligaments concur in the formation of this joint, which 
are all lined by synovial membrane, vizi, an anterior, a pos- 
terior, and an external and internal lateral ligament. 

The anterior ligament, arises from the lower part of the 
humerus, between the two condyles immediately above the 
cavity which receives the coronoid process of the ulna in 
dexion ; it also reaches laterally as far as the edges of the 
condyles, over which it passes downwards to be inserted into 
the coronary ligament of the radius and root of the coronoid 
process of the ulna ; its fibres pass in different directions, those 
from the internal condyle with considerable obliquity to be at- 
tached to the coronary ligament of the radius, while the middle 
and external fibres pass vertically downwards. 

The posterior ligament, arises from the upper part of the 
cavity in the humerus which receives the olecranon of the ulna 
in extension ; it passes laterally on the sides of the condyles 
where it meets with the anterior ligament, and also with the 
upper edges of the internal and external lateral ligaments ; it 
is loosely connected with the olecranon, and is inserted into 
the lower and posterior part of the os humeri, between the two 
condyles. This ligament is only entirely exposed when the 
fore arm is flexed upon the upper. Its posterior surface is 
covered by the tendon of the triceps, while its anterior is in 
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contact with the synovial membrane, which lines both this and 
the anterior ligament. 

The external lateral ligt^tmenL — This ligament is so inti- 
mately connected with the tendons of those muscles which 
arise from the external condyle of the os humeri, as to be with 
difficulty separated, and does indeed seem to have a common 
origin with the supinator radii brevis; it is of a triangular 
shape, its apex being situated above and its base below; it 
arises from the lower part of the external condyle, becomes 
broader as it descends, passes over the articulation, and then 
spreads itself so as to surround the head of the radius, and is 
inserted^ into the anterior and posterior edges of the upper 
sigmoid cavity of the ulna in common with the coronary 
ligament which it covers. Thus it is clear that the rotatory 
motion of the radius is not confined by this ligament, as it is 
inserted into the ulna and coronary ligament ; but entirely 
unconnected with the radius itself. 

The internal lateral ligament — This ligament is of the 
same shape as the preceding, being triangular; but is more 
distinctly marked on account of its fibres passing in an anterior 
and posterior direction. It arises from the internal condyle; 
the anterior fibres passing from it to the coronoid process of the 
ulna, are covered by the flexors of the wrist and fingers, and are 
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in contact with the synovial membrane; its })osterior fibres have 
the same origin, diverge from the former, and pass backwards 
to be inserted into the inner side of the olecranon ; they also 
give attachment to the synovial membrane, and protection to 
the ulna nerve. The insertions of this ligament are connected 
by some ligamentous fibres which are attached to the olec- 
ranon and coronoid process, and, by some anatomists, have 
been described as a separate ligament. 

Before 1 give an account of the synovial membrane of the 
elbow-joint, 1 shall describe the radio ulnar articulation, with 
its coronary ligament, as the same membrane is common to 
each. 

On the outer side of the ulna there is an articular surface 
which is called the lesser sigmoid cavity, and receives the 
head of the radius. This articulation is completed by the 
coronary ligament. 

The coronary ligament , — This ligament arises from the 
anterior edge of the lesser sigmoid cavity of the ulna, passes 
round the neck of the radius, and is inserted into the posterior 
edge of that cavity, thus completing the articulation of the 
radius with the ulna. It forms* two thirds of a circle, and 
allows of the free motion of the radius in prouation and supi- 
nation. Its surfaces are nearly covered by the external lateral 
ligament of the elbow-joint ; its superior edge is connected 

K 
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with the anterior and posterior ligaments of that articulation ; 
but its inferior edge is free, and is in contact with the inferior 
portion of the synovial membrane. 

The synovial membrane . — To allow of an accurate concep- 
tion of this membrane, the tendinous expansion of the muscles, 
with the ligaments connecting the joint, and the subjacent fat, 
must he removed; we shall then find that it takes its origin 
from the anterior concave surface of the olecranon, passes down 
to line the whole of the great sigmoid cavity of the ulna, pro- 
longs itself between the radius and ulna, covering the lesser 
sigmoid cavity, reaches as far as the neck of the radius, where 
it becoineai reflected, forming a cul de sac, and here lines the 
inner surfaces of the coronary ligament ; it then extends itself 
upon the posterior surface of the anterior ligament of the 
elbow-joint, passes over the two condyles of the os humeri, 
covers the anterior surface of the posterior ligament, and ter- 
minates at the point from which we began the description. 

With respect to the dislocations of the elbow-joint, 1 am 
aware they are fully and accurately described by Sir Astley 
Cooper, in his work upon injuries to joints ; but as they are 
so frequent in their occurrence, and necessarily important to be 
understood, 1 shall not hesitate, although I may suffer from the 
imputation of plagiarism, to recapitulate the anatomical points 
to be observed, and the disposition of the ligaments and muscles 
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under each form of luxation to which this joint is liable. 
They are five in number. 

First ; — both bones may be dislocated backwards. 

Secondly ; — both may be dislocated laterally. 

Thirdly ; — the ulna may be dislocated separately from the 
radius. 

Fourthly ; — the radius may be thrown forwards : or 

Fifthly ; — the radius may he dislocated backwards. 

First, dislocation of both hones bacTcioards . — In this dislo- 
cation the radius and ulna are thrown upwards behind the 
condyles of the humerus, and the coronoid process of the ulna 
is occupying the fossa situated at the posterior part of the 
humerus, while the radius rests above the external condyle. 
The capsular ligament is torn through anteriorly. The in- 
ternal lateral ligament is relaxed, and the external lateral is 
liable to have its anterior fibres lacerated. The coronary 
ligament suffers no change but in position, being drawn with 
the dislocated bones upwards and backwards. The biceps is 
considerably extended, but not to the same degree as the 
brachialis internus, in consequence of the more elevated situa- 
tion of the coronoid process of the ulna, into which this muscle 
is inserted. The triceps muscle is relaxed from the apj)rox- 
imation of its points of attachment; and the anconeus, although 
it must necessarily be relaxed, is in danger of having some of 
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its fibres lacerated the forcible projection of the head of the 
radius above the external condyle, from which this muscle has 
origin. The muscles of the wrist, which arise from the con- 
dyles of the 08 humeri, are necessarily relaxed, excepting the 
supinator radii brevis, which has some of its fibres torn through. 

Secondly, both bones laterally. — This dislocation can take 
place either to the inner or outer side ; it is of rare occurrence, 
however, compared to the last mentioned accident. The state 
of the muscles and of the capsular ligament are under the 
same circumstances as in the dislocation backwards, with this 
unimportant difference, that the muscular fibres have an ob- 
liquity either outwards or inwards, depending on the direction 
of the dislocated bones. 

Thirdly, the ulna baeJewards. — The only anatomical dis- 
tinction between this accident and that of both bones being 
thrown backwards, is, that the ligaments peculiar to the radius 
and ulna, such as the coronary and oblique, are lacerated ; while 
in the other accident, as the two bones are carried backwards 
together, the ligaments are not even put upon the stretch, nor 
do they undergo any other alteration than change of position. 

Fourthly, the radius thrown forwards. — ^Here, as in the last 
mentioned dislocation, it is the ligaments peculiar to the bones 
of the fore arm which are injured, and particularly the upper 
part of the interosseous ligament, the laceration of which 
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allows the separation of the two byes. The diagnostic marks 
of this dislocation, and the metis to be employed for its 
reduction, are peculiar to the acident, and are so minutely 
described by Sir Astley Cooper /hat I shall refer my readers 

to his work for information on tht subject. 

[ 

Fifthly^ the radius backwads * — ^The only important dif- 
ference between this accident and the preceding is with respect 
to the biceps ; in the former c/se this muscle is relaxed, while, 


in the latter, the biceps is fetched by being drawn around 

the external condyle of the l|limerus. 

} 



RADIO ULNA^® ARTICULATION. 

* 




The radius and the ulna aiV connected alony' their whole 

course by ligaments ; and whiA , according to their relative 

situations, may be divided inUl their superior, middle and 

inferior articulation. \ 

h 

The superior articulation , — 1 \e iipper extremity of the 
ulna is furnished with a small cavit \ (*^Vhich is named the lesser 
sigmoid cavity) for the purpose of ’ecdiving the head of the 
radius, the surfaces of whidh are "b \th covered with cartilage 
and synovial membrane, < and these Are continuous with those 
of the jelbow-joint. This .articulatioi'^ forms a lateral hinge, 
admittin^^f the supination and pronal^ion of the hand, but is 
not affected with the motion of flexio^i and extension of the 
fore arm. There is one ligament which t innects this joint, viz., 


The coronary ligament,^ It is coi 


I posed 


of strong and 


* It may appear unnecessary to again describe the coronary\liganieiit formerly spoken of in 
page 65, as completing the ligaments of the shoulder-joint, but a]; it is most essential and almost 
peculiar to the superior radio ulnar articulation, 1 have judged it fg^t to repeat it in this place. 
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thick fasciculi, which arise from the posterior edge of the lesser 
sigmoid cavity oi the ulna; it then passes around the neck of 
the radius, and is inserted into the anterior edge of the same 
cavity, thus forming three fourths of a circle, from which 
disposition it gains its name. This ligament passes in such 
close contact with the radius as to prevent any separation, but 
is not adherent to it, allowing thereiore of the free rotatory 
motion of that bone; it is fibrous in its texture; which fibres 
pass in a circular direction, and are more obvious at its extre- 
mities than in its centre. The external surface of this ligament 
is covered by the muscles arising from the outer condyle of 
the humerus, and by the external lateral ligament ; its in- 
ternal surface is lined by the synovial membrane, which, as 
J have before said, is continued from the elbow-joint. Its 
superior circumference is connected with most of the ligaments 
of this articulation, while its inferior circumference is free. 


MIDDI.E RADIO ULNA ARTICULATION. 

lliere are two ligaments which serve to connect the radius 
and ulna nearly their whole length ; they differ in their figure 
and in their use ; the upper one is a mere chord which extends 
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transversely from one bone to the other, and assists in pre- 
venting their forcible separation; the other is a broad ligament, 
which fills up the space produced by the natural separation of 
the radius from the ulna, and not only connects these hones, 
hut also gives origin to many muscles ; and thus comes 
under the head of the fourth class, as 1 have described in 
speaking of ligaments in general. 

First, the oblique ligament, is composed of thin fibrous fas- 
ciculi, which are rounded in their form, and begin to « ise on 
the outer side of the coronoid process of the ulna just below 
the insertion of the brachialis internus muscle ; it then takos 
an oblique direction downwards and outwards, passes across 
from one hone to the other, and is inserted into the tubercle of 
the radius just below the insertion of the biceps ; and, as it 
crosses from its origin to its insertion, it forms an opening 
between it and the interosseous ligament, through which pass 
vessels and nerves. This ligament separates the superficial 
from the deep set of muscles of the fore arm, and is anterior 
to the interosseous ligament. 

Secondly, the interosseous ligament, begins to arise imme- 
diately below the tubercle of the radius, and passes from the 
inner sharp edge of the radius to the outer edge of the ulna ; 
it is not one uninterrupted extension of ligament, but consists 
of a great many fiattened fasciculi, which are separated from 
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one another, leaving openings lor the transmission of vessels 
and nerves ; it extends as far inferiorly as where the radius 
receives the ulna. Its two lateral edges arc lirirdy connected 
to the periosteum of the two bones to which they are attached. 
Its anterior face above gives attachment to the deep flexor 
muscle of the lingers, and proper flexor to the thumb ; its 
lower fourth is covered by the pronator quadratus muscle. 
(h' the posterior surface of this ligament there may be seen 
some uhres which pass from the ulna to the radius, and conse- 
quently they cross the usual direction of the fibrous texture of 
the interosseous ligament, which tends very much to strengthen 
it. This ligament is covered posteriorly by the supinator radii 
brevis, and extensor muscles of the fingers and wrist. There 
has been already mentioned one opening above, which is be- 
tween the interosseous and the oblique ligaments, and which 
allow.- tile jiassage of the interosseal vessels; but below there is 
another, of an oval form, just above the pronator quadratus 
muscle, which is through the iigament itself, and which gives 
exit to the anterior interosseous vessels. 'Die use of the inter 
osseous ligament appears to be rathei for the attachment of 
muscle than for the firm connection of the radius and ulna, 
which are so strongly bound together at each extremity as 
scarcely, in that respect, to need its support ; it does, however. 


L 
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assist in preventing the radius being dislocated upwards 
without the ulna. 


INFERIOR RADIO ULNAR ARTICULATION. 

At the inferior extremity, the radius receives the ulna in a 
concave articular surface, Avhich is covered with cartilage and 
synovial membrane, and the two bones are retained in their 
situation by some anterior and posterior ligamentous iibres, 
which pass transversely from one bone to the other, and 
strengthens the synovial capsule. There is also an interar- 
ficular cartilage, which passes from the inner edge of the 
radius, and insinuates itself between the ulna and bones of the 
carpus, which assist to complete this articulation. This car- 
tilage 1 shall now proceed to describe. 

Jntemrtmdar cartilage , — This cartilage is a production 
from the cartilaginous surface of the scaphoid cavity of the 
radius, proceeds from it obliquely inwards, and is placed 
transversely between the inferior extremity of the ulna and 
cuneiform bone , thus preventing the extremity of the ulna 
coming in contact with the bones of the carpus, and also, in 
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Fig. 1 . 

1. The inferior extremity of the ulna. 

2, The inferior articulating extremity of the radius. 

3 , First rafige of carpal bones. 

4. The interartiOular cartilage opposed to the cuneiform bone. 

Fig. 2. 

1. The ulna. 

2. The radius. 

3 . 'Fhe first carpal range. 

4. interarticular cartilage turned back to shew its con- 
tinuation from 

5. The cartilage lining the sigmoid cavity of the radius. 
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consonance with all joints having interarticular cartilages, 
divides the synovial membrane into two cavities. 





The external edge of this cartilage is connected with the 
lower and inner edge of the radius, while its internal edge is 
free, with relation to bone, being only attached to the styloid 
process of the ulna through the medium of the internal lateral 
ligament. Its superior surface is opposed to the inferior ex- 
tremity of the ulna. Its inferior surface is in the same plane 
with the sca[>hoidal cavity of the radius, and opposed to the 
cuneiform bone of the first range of the carpus. During the 
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motions of pronation and supination of the hand, the interar- 
ticular cartilage is pressed ag-ainst the styloid process of the 
ulna, and thus forms the fixed point for the motions of the 
radius. 

Synovial membrane , — This membrane is situated between 
and reflected over the surfaces of the outer and lower extre- 
mity of the ulna, the superior surface of the interarticular 
cartilage, and the small articular cavity on the radius which 
receives the ulna. For a more accurate description we may 
trace it first covering the outer surface of tlie styloid process 
of the ulna, from thence it descends upon the superior surface 
of the interarticular cartilage, passes upon it outwards to the 
point where this cartilage is connected wdth the radius, then 
is continued upon the cavity of the radius which receives the 
ulna, passes over to that bone, forming a ctd de sac^ or sac- 
ciform ligament, as it is called, between the two, then descends 
along the articular surface of the ulna, and terminates from 
whence J commenced the description ; this synovial cavity 
being entirely separated from that between the radius and 
bones of the carpus by the interarticular cartilage. 



RADIO CARPAL, ARTICULATION. 


Tins joint is produced by the junction of the hand and the 
fore arm. The convex surfaces of the os scaphoides and 
lunare being received into the cavity formed at the inferior 
extremity of the radius, while the cuneiform bone is opposed 
to the under surface of the interarticular cartilage; all of 
which are covered by a synovial membrane. This joint is 
further strengthened by the four following ligaments. 

The anterior ligament . — This ligament is flat and delicate 
in its texture ; it arises from the fore part of the inferior ex- 
tremity of the radius, passes downwards and forwards to be 
inserted into the scaphoid lunar, and cuneiform bones ; it is 
covered by the tendons of the flexors of the Angers, and 
posteriorly it is lined by the synovial membrane. 

The posterior ligament, arises from the lower and back part 
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of the radius, and passes to be inserted into the lunar and 
cuneiform bones ; this lii^ainent is not so strong as the an- 
terior ; it is covered by the extensor tendons of the fingers, 
and is opposed to the synovial membrane. 

The external hteral ligament, arises from the lower extre- 
mity or apex of the styloid process of the radius, descends to 
the bones of the carpus, and is inserted into the outer side of 
tl'.e scaj)hoid bone, and from thence is continued to the trape- 
zium ; this ligament is of a triangular form, the apex being 
attached to the radius, while its base is composed of diverging 
fibres, which pass before and behind, and are connected with 
the anterior and posterior ligaments which have been just 
described. 

The internal lateral ligament, arises from the inner surface 
of the styloid process of the ulna, and passes downwards to be 
iiisertcd into the cuneiform bone, from which it sends oft* a 
stri]» anteriorly to be connected with the os pisiforme. As 
this ligament passes from the ulna to the carpus it becomes 
attaclied to the interarticular cartilage, which divides the liga- 
ment into an u]>]>er and a lower half; the upper portion is 
covered by the synovial membrane of the ulna and inter- 
articular cartilage, and the lower by the synovial membrane 
oi the radial and carj>al articulation. Both these last described 
ligaments are very strong, and prevent the displacement of the 
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bones, which might otherwise have been of frequent occur- 
rence, from the extent of motion to which they are liable. 


SYNOVIAL MEMBRANE OF THE RADIO CARPAL 

ARTICULAIION. 

'I^his membrane covers the scaphoid cavity at the lower 
extremity of the radius, and the under surface of the inter- 
articular cartilage; passes anteriorly from these points of 
attachment to the inner surface of the anterior ligament of 
the wrist-joint, and to the lower half of the internal lateral 
ligament ; then passes upon the superior surfaces of the sca- 
phoid, lunar and cuneiform hones, dipping in between each to 
line their connecting faces, and forms a synovial cavity be- 
tween them ; ascends upon the posterio rligamcnt, and passes 
sufficiently far outwards to give a lining to tlic external late- 
ral ligament, and terminates at the point from Avhence we 
began. 

From this account it is clear there are two joints at the wrist; 
the one is named the inferior radio ulnar articulation, which 
does not form a joint with the bones of the carpus, hut allows 
the radius to roll upon the ulna, and perform the motions 
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of pronation and supination of the hand, while the radio car- 
pal articulation admits of the motions of flexion and exten- 
sion, and forms a joint with the three outer bones of the first 
carpal row ; — not that the cuneiform bone is in contact with 
the radius, but is still connected by the same synovial mem- 
brane as the other two bones of the carpus.. 

llefore 1 be^in the description of those ligaments proper to 
the hones of the carpus, 1 shall first give an account of such 
as tie down the tendons of those muscles which serve for the 
motions of the hand and fingers, and are found on the dorsal 
and palmar regions of the wrist. 

First ; — on the palmar region : — 

Ligamcntum carpi annulare , — This ligament is extremely 
strong, and passes anteriorly to the concave arch of the carpus 
for the purpose of tying down the tendons of the flexor mus- 
cles of the fingers, and also assists in preventing displacement 
of the carpal bones under any violent application of force. Jt 
arises from the pisiform bone and from the hook-like process 
of the unciform, passes transversely across the carpus, and 
is attached to the scaphoid and trapezium, its posterior 
surface is in contact with the flexor tendons of the finffers, 
and the anterior is covered by the ajioneurotic expansion 
of the palmaris longus, and by the muscular fibres of the 
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])almari brevis ; by the ulnar artery, and by the superficial 
volar branch from the radial. The ulna artery is, however, as 
it runs over the ligament, protected by a process of it which 
passes from the pisiforrae bone, or rather from the insertion 
of the flexor carpi ulnaris, outwards to the middle of the su- 
perior edge of the annular ligament, and tims forms a groove 
for its safe transmission. 

Jjigamentum carpi annulare dorsule . — This ligament is situ- 
ated on the posterior part of the wrist; performing the same 
office, in tying down the extensor tendons of the hand and 
fingers, as the preceding ligament does the flexors, it arises 
from the styloid ])rocess of the radius, passes in an oblique 

direction from without to within, to be attached to the stvloid 

•/ 

process of the ulna, and, in its passage along the posterior 
surface of these bones, it is connected to the edges of the 
grooves which allow the passage of the extensor tendons, and 
thus forms sheaths for their protection and transmission. Its 
posterior surface is only covered by skin and cellular mem- 
brane, while, anteriorly, it is in contact with the tendons and 
a membrane which secretes a fluid to lubricate them, and, 
consequently, prevents friction on their various motions. Its 
inferior edge sends off an aponeurotic expansion, which passes 
over the back of the hand, and assists in maintaining the ex- 
tensor tendons in their passage to the fingers. 


M 



LIGAMENTS PROPER TO THE 

CARPUS. 


1 HAVE already mentioned, that the first, or cubital row 
of the carpus, receives its synovial ineinbraiie, for its junction 
with the radius, from a prolongation of the membrane of the 
radio carpal articulation ; but this joint is further strengthened 
by other ligaments, which connect the bones of this row firmly 
together, and are situated between these bones on their ante- 
rior and on their posterior surfaces. 

Interosseal ligaments . — These ligaments connect the sca- 
phoid, the lunar, and the cuneiform bones, being composed of 
dense strong fibres, which are laterally firmly united to them, 
while their superior face is covered with the synovial mem- 
brane, to which they are firmly attached. 

^interior or palmar ligament . — It is found situated imme- 
diately under the anterior ligament of the wrist-joint, takes an 
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oblique direction from without to within, being connected to 
the scaphoid, lunar and cuneiform bones; and as it passes from 
one of these bones to the other, it connects itself with the 
interosseal ligaments. 

Posterior or dorsal ligament . — This ligament has attach- 
ment to the same bones as the palmar ligament ; its posterior 
surface is in contact with the posterior ligament of the wrist- 
joint, and its anterior with the interosseous ligament ; it also 
tends to strengthen this row of the carpus. 


ARTICULATION OF THE PISIFORM BONE. 

This bone being situated anteriorly to the other bones of the 
carpus, has a peculiar articulation with the cuneiform, which 
is composed of a synovial membrane lining the articulatory 
surface of each bone ; it has also an inferior ligament, which 
connects it with the hamillary process of the unciform bone, 
and is further strengthened and maintained in its situation by 
the insertion of the flexor carpi ulnaris. 

Seeond or digital row — This row is connected by interos- 
seal, palmar and dorsal ligaments, precisely similar to the 
cubital row ; passing from without to within, in a transverse 
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direction, from the trapezium to the uncifortne, and is attached 
to the intermediate bones. 


ARTICULATION OF THE TWO ROWS OF THE 
CARPUS Wira EACH OTHER. 

This articulation consists of three distinct joints, viz., the 
trapezium and trapezoides with the scaphoid; the unciform 
with the cuneiform; and the os maj^num with the lunar and 
scaphoid bones : the two first forming ♦he luuge-joint, while 
the latter is composed of a ball and socket. These joints are 
connected by external and internal lateral, anterior and pos- 
terior ligaments, and by synovial membrane. 

The lateral ligaments, apjiear to be nothing more than a 
continuation of the external and internal lateral ligaments of 
the radio carpal articulation ; being fixed, as they descend on 
the outer side, to the scaphoid and the trapezium, on the inner 
side, to the cuneiform and unciforme bones. 

Anterior and posterior ligaments, seem to be formed of 
fibrous fasciculi, which pass in various directions from the 
cubital to the digital row. 

Synovial membrane, not only covers the articulatory surfaces 
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by which the bones of the carpus are connected, but also 
insinuates itself between them so as to form one synovial 
cavity. 


ARTICULATION OF THE CARPUS WITH THE 

METACARPUS. 

First, the metacarpal bone of the thumb with the trape- 
zium. — This is a hinge-joint, and is connected I>y a strong 
capsular ligament, which passes from the neck of the meta- 
carpal bone o** th^ thumb to the edge of the articulatory 
surface on the trapezium. It is loose, having its internal 
surface lined by synovial membrane, while its external surface 
is strengthened by the muscles of the thumb. 

The four other bones of the metacarpus are connected with 
the carpal bones by synovial membrane, which seems to be a 
continuation of that of the carpus ; and by dorsal and palmar 
ligaments, which proceed from the inferior extremity of the 
digital row, to be attached to the necks of the metacarpus. 
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ARTICULATION OF THE BONES OF THE META- 
CARPUS WITH ONE ANOTHER. 

The inferior extremities of these bones are connected by 
transverse ligaments, which are divided into two sets of fibres, 
superficial and deep; the latter are the shorter, and exclusively 
deserve the name of intertransverse, passing from one bone 
to the other, having their anterior faces crossed with four 
depressions, which answer to the passage of the tendons of 
the flexor muscles of the fingers, and to the lumbricales. Its 
posterior surface is connected with the tendons of the inter- 
osseous muscles, and with the ligaments connecting the 
phalanges to the metacarpus ; while the superficial fibres pass 
across all the metacarpal bones, excepting the thumb, and 
may be divided into dorsal and palmar transverse ligaments. 


ARTICULATION OF THE METACARPUS WITH 

THE PHALANGES. 

The round inferior extremity of the metacarpus is admitted 
into the cavity of the superior extremity of the first phalanx 
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of the five fingers, and their joints are connected by anterior 
and lateral, which form capsular ligaments, and by a lining 
of synovial membrane. 

Anterior ligament, is a half annular ligament, attached to 
the fore parts and sides of each metacarpal bone, immediately 
below their intertransverse ligaments, and passes to be inserted 
into the superior extremity of each phalanx. It is in the 
thick part of this ligament that the sesamoid hones of the 
thumb are placed, between which its proper fiexor muscle 
passes. 

Lateral ligaments, proceed from the sides of the inferior 
extremity of the metacarpal bones, as far as to the sides of 
the superior part of the phalanges. These ligaments are 
connected to the sheaths which protect the tendons of the 
fiexor muscles, and their edges are in contact with the ves- 
sels and nerves of the fingers. 

Synovial membrane, covers the cartilaginous surface of the 
hones of the metacarpus, passes behind the anterior ligament 
and within the lateral, and then surrounds the articular 
surface of the phalanx; it then forms a loose capsule under 
the tendon of the extensor muscle. 
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ARFICULATION OF THE PHALANGES. 

The articulation of these bones with one another form a 
perfect hinge-joint ; they have each a capsular, an anterior, 
and two lateral ligaments, which, in situation and attachment, 
resemble so much those of the articulation of the phalanges 
with the metacarpus, as to render it unnecessary for further 
description. 



DISLOCATIONS TO WHICH THE 
WRIST-JOINT IS LIABLE. 


It soinctiiiics happens, that the coiive.\ surface of the 
three first bones of the carpus, are separated from the concave 
surfaces of the radius and interarticular cartilage ; and it is 
possible for the carpus to be thrown either backwards, for- 
wards, externally, or internally; but, from the formation of the 
wrist-joint, the dislocation backwards is the most frequent ; 
the convex articular surfaces of the three first bones of the 
carpus sloping in that direction. This accident usually occurs 
from a fall upon the back of the band while the hand is flexed; 
the force being then applied to the anterior extremities of the 
metacarpal bones, the carpus is tilted over the posterior surface 
of the radius, and the deformity immediately produced; which 
with the consequent shortening, and permanent flexion of the 
hand, render the nature of the accident at once sufficiently 
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apparent. The posterior ligament of the wrist is necessarily 
torn through, and the lateral ligaments may have some of their 
anterior fibres ruptured. 


DISLOCATION FORH ARDS. 

This accident is but of rare occurrence, but is usually 

m 

])roduced by a fall on the palm of the hand during extension, 
and the carpus is driven before the radius ; the hand is pain- 
fully extended and shortened, and the deformity considerable, 
but not so obvious as in the last described accident, particu- 
larly as the dislocation is scarcely ever complete, and the 
cavity of the hand renders its detection more difficult. In 
this case the anterior ligament is torn through, and the lateral 
ligament, under the same circumstances as in the last described 
accident. 

In the lateral dislocations, the displacement can never be 
comjilete ; but a projection of the carpus on the inner or outer 
side is a suHicient diagnostic mark of the nature of the injury. 
The degree of laceration of the anterior, posterior and lateral 
ligaments, is in proportion to the extent of displacement. In 
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any of the dislocations of the wrist-joint, if the case be recent, 
reduction is easily accomplished by slig'ht extension of the 
hand ; and, therefore, no time should be lost in reducing the 
bones to their natural situation, not iillowing time for a fixed 
contraction of the muscles. 


DISLOCATIONS OF THE CARPUS. 

The displacement of these bones from one another may be 
considered as almost impossible to take place without fracture ; 
but it has, in some cases, happened, that the os magnum has 
been thrown from the cavity, formed for it by the lunar and 
scaphoid bones, on the back of the hand, there forming a 
considerable tumour. The means to be employed for its 
reduction is sufficiently obvious; that force should be applied 
upon the dorsal surface of the dislocated bone, while the hand 
is kept in an extended position. 
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DISLOCATIONS OF THE METACARPUS. 

The luxation of thes% bones from the carpus is but of rare 
occurrence, even with respect to the metacarpal bone of the 
thumb and os trapezium, notwithstanding the extent and 
variety of motions of which the thumb is capable ; but 
displacement does, however, sometimes take place in the 
metacarpal bone of the thumb, which is thrown backwards 
upon the trapezium, under its extensors. In this case, the 
capsular ligament is torn through. The means to be em- 
ployed for its reduction are merely forcible extension. 


DISLOCATIONS OF THE PHALANGES. 

The first phalanges present a concave surface to receive 
the convex extremities of the metacarpal bones ; and, in 
consc(|uence of the rounded surfaces of these bones extending 
much further forwards than backwards, the first phalanx can 
scarcely be thrown into the palm of the hand, but is forced 
backwards on the metacarpal bones. This accident most 
frequently occurs to the thumb, and may be readily known 
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by the deformity on the metacarpus, and by the extension of 
the first, while the second phalanx is bent. This dislocation 
is very .difficult to reduce, and particularly if any length of 
time has elapsed between the accident and the attempt at 
reduction. The other phalanges are also liable to similar 
dislocations. 



LIGAMENTS OF THE PELVIS. 


These ligaments may be divided into two sets ; those which 
attach the pelvis to the vertebrae, and those which connect the 
ditterent bones of the pelvis to each other. There are but 
two of the hrst order which difter, in any respect, from the 
ligaments common to the vertebrae ; for the superior surface 
of the sacrum is found connected to the last lumbar vertebra 
by an intervertebral substance ; a continuation of the com- 
mon anterior and j)osterior ligaments of the vertebrae also 
strengthen this connection ; capsular ligaments are found 
attaching the articular processes of the sacrum to the last 
lumbar vertebra; and, lastly, similar interspinous ligaments, 
and a continuation of the ligamentum subllavum, serve to 
connect them. To these, however, two others must be super- 
added, viz : — 

Firstf sacro lumbar, which arises from the inferior and 
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anterior part of the transverse process of the last lumbar 
vertebra, and passes downwards and outwards to be inserted 
into the superior part of the sacrum. This ligament is of a 
triangular form, its aj>ex being above, where it is connected 
with the ilio lumbar, its base below ; and its fibres are inter- 
mixed with those of the ilio sacral. Its anterior surface is 
covered by the psoas magnus muscle, while posteriorly it 
covers the posterior fibres of the ilio lumbar ligaments. 

Secondly, ilio lumbar ligament, arises from the transverse 
process of the last lumbar vertebra, and passes outwards to be 
attached to the posterior and superior spinous process of the 
ilium, extending as far downwards, anteriorly, as to be mixed 
with the fibres of the sacro iliac ligaments ; in this situation 
the ligament is divided into two sets of fibres, which gain the 
distinction of superior and inferior transverse ligaments of the 
pelvis. Above, this ligament is covered by the quadratus 
lumborum muscle ; anteriorly, by the psoas magnus ; and, 
posteriorly, it gives partly origin to the lumbar mass of 
muscle. 
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JUNCTION OF THE BONES OF THE PELVIS 
WITH ONE ANOTHER. 

Articulation of the sacrum and os coccygis, — This union is 
completed in the same maimer as that common to the ver> 
tebra;, viz., that the apex of the sacrum, and the base of the 
os coccygis, have corresponding oval surfaces, connected by a 
iibrous cartilaginous substance, similar to the intervertebral 
substance, but is not so thick ; a continuation of the common 
anterior and posterior ligaments of the vertebrae, serve to 
strengthen this articulation, so that a further description of 
these ligaments is unnecessary. 

Sacro iliac articulation, — This union is termed the sacro 
iliac symphisis, and is formed by the junction of the sacrum 
and ilium, through the medium of an intervening cartilage. 
There are four ligaments which serve to render this articu- 
lation firm. 

Posterior sacro sciatic ligament y arises from the posterior 
and inferior spinous process of the ilium, from the sides of the 
sacrum, and first bone of the os coccygis ; it then passes 
outwards and downwards to be inserted into the tuberosity of 
the ischium, being there connected with the tendinous origin 
of the flexors of the leg. Upon the inner side of this portion 
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of bone it extends itself into a ligamentous expansion, from 
the shape of which it has gained the name of the falciform 
ligamentf which runs up on the ascending ramus of the 
ischium, and forms a canal for the pudic artery to pass, and 
also gives origin to the obturator internus muscle. From the 
j)osterior surface of this ligament arises the gluteus maximus 
muscle; its anterior face is connected to the anterior sacro 
sciatic ligament, leaving a triangular space between them, 
which gives passage to the obturator internus muscle, and 
pudic vessels and nerves. 

interior sacro sciatic ligament , — This is the smaller liga- 
ment of the two, hut of the same form as the last described, 
before which it is situated. Jt arises, in common wdth the 
posterior ligament, from the ilium, sacrum, and os coccygis, 
being composed of the most anterior fibres ; it passes forwards 
and inwards to be inserted into the spinous process of the 
ischium ; its ])ostcrior surface is covered by the posterior sacro 
sciatic ligament ; its anterior gives origiii to the coccygeus 
muscle. These two ligaments divide the great sciatic notch 
into two openings ; through the upper, w’^hich is the larger, 
passes the pyriformis muscle, the gluteal, and sciatic vessels 
and nerves ; and through the inferior, the obturator internus 
muscle, with the pudic vessels and nerves. These ligaments 
are not only for the use of connecting the bones of the ])elvis. 


o 
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but also in sustaining its viscera, and diminishing the size of 
its openings. 

Sacro iliac ligaments , — These connect the sacrum and ilium 
both before and behind, passing from the two upper bones of 
the former to the sides of the ilium, and thus envelop the 
intervening cartilage; the anterior sacro iliac ligament is 
covered by the psoas magnus, and the posterior by the 
gluteus maximus. There are, however, several other irre- 
gular ligamentous fibres concurring to connect the ossa 
innominata with the sacrum; but their course is so indistinct 
and uncertain, as to render it unavailing and useless to 
attempt their description. 



LIGAMENTS OF THE PUBES. 


The pubes are connected by the junction of their two 
symphyses with an intervening hbro cartilaginous substance, 
which is more thick anteriorly than posteriorly ; and their 
union is rendered firmer by anterior and posterior ligaments, 
which pass transversely from the one bone to the other. 

Anterior ligament j is comprised of transverse ligamentous 
fibres, which pass from one side to the other, anterior to 
the intervening cartilage; it is connected with the perios- 
teum of the pubes, and the aponeurotic expansion from the 
abdominal muscles. 

Posterior ligament , — This is stronger than the preceding ; 
it is triangular, and is attached to the superior part of the 
arch of the pubes, passing some way down on the sides of 
the descending rami of this bone, and forming a slight curve. 


O 2 
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the concavity of which faces downwards. It forms the 
triangular ligament of the pubis ; and, from its inferior edge, 
a strong fascia is given oii‘, which separates the perineum 
from the contents of the pelvis ; admitting, however, the 
urethra to pass through it. 

Obturator ligament . — This ligament comes particularly 
under consideration as one of the fourth class of ligaments, 
being entirely for the purpose of presenting an extension of 
surface for the origin of muscle, and not for the usual office 
of binding bones together. It arises from the whole circum- 
ference of the obturator foramen, closing it every where 
excepting at its upper part, where it leaves a small opening 
for the passage of the obturator vessels and nerves ; its fibres 
take an irregular course, frequently intersecting one another. 
Its anterior surface gives attachment to the obturator externus; 
and its posterior to the obturator interims, and part of the 
levator ani muscles. 


MOTIONS OF THE PELVIS. 


The motions of the pelvis may be considered in two senses : 
First, as a whole, upon the vertebral column, and on the ossa 
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femora ; and, secondly, with regard to the motions between 
the separate bones entering into its composition : but it is only 
to the latter that 1 shall call the attention of my readers at 
present. The degree of motion between any two of the bones 
entering into the formation of the pelvis is but very slight in 
the natural state; unless, indeed, we except the articulation 
between the sacrum and the os coccygis, which does allow 
of motion backwards and forwards. But this articulation still 
comes under the fair denomination of an immovable joint, in 
contradistinction to those which are under the influence of the 
will, and moved, consequently, by the action of voluntary 
muscles, while this joint can but be acted upon by some com- 
pression ; such as the expulsion of the foetus, which pushes this 
bone backwards ; or pressure from without, which gives it the 
contrary direction. The sacro iliac symjihysis, and the junction 
of the pubes, will also sometimes admit of a slight degree of 
motion between them, from the continued pressure during pro- 
tracted parturition. Under any circumstances, however, they 
are so firmly connected as to preclude the possibility of disloca- 
tion, unless, indeed, it be the result of disease and subsequent 
ulceration. When exposed to the greatest external violence, 
we find these bones are rather fractured than separated from 
each other at their articulatory surfaces. Should, however, 
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such an accident by any possible degree of violence occur, the 
same means would be employed as in fracture of these bones, — 
the application of a broad bandage, so as to keep tbe parts 
in their relative position. 



ARTICULATION OF THE LOWER 


EXTREMITIES. 


Ilio femoral articulation, — This joint is produced by the 
union of the head of the femur with the cotyloid cavity of the 
os innoininatuiu ; but tliis cavity is not, with respect to the 
bone only, of sufficient depth to receive the whole of the head 
of the femur ; but, in a recent state, we find it much more 
capacious than in a dried bone, from the addition of a libro 
ligamentous substance investing its circumference ; from the 
assistance of which it so completely surrounds the head of the 
femur, as to allow of the motions of the hip joint without 
admitting their separation, as takes place in the various mo- 
tions of the shoulder. The surfaces of both the ball and 
socket of this joint are every where covered with cartilage, 
excepting the points of attachment of the ligamentum teres. 
The following ligaments serve to strengthen this articulation. 
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viz. : — The capsular, interarticular (or lig;amentuni teres) and 
cotyloid ligament, all of which are lined by the synovial inetn- 
braiic. 

Capsular ligament . — This ligament, which is the strongest 
and thickest in the body, surrounds the whole of the joint. It 
begins to arise from the circumference of the acetabulum, and 
]>asses, directing itself outwards and backwards, to be attached 
to the base of the neck of the femur, extending as far out- 
wards as to the pit of the trochanter major, and downwards to 
the trochanter minor; being in the intermediate space connected 
with the linea quadrata. It is much less loose than the capsu- 
lar ligament of the shoulder joint, being formed more for 
strength than for extent of motion, but in other respects is 
similar. Its thickness is very considerable, particularly before 
and above, where it is strengthened by an accessory ligament, 
which ])asses from the anterior and inferior spine of the ilium 
to the fore part of the capsular ligament, to which it is firmly 
united. On the inner side, the fibres of this ligament are often 
so much separated as to leave a space between them, exposing 
the synovial membrane ; and then again is strengthened by 
fibres, which pass downwards from the obturator foramen. 
The whole external face of the capsular ligament of this joint 
jis covered by the insertion of muscles destined for its motion : 
sits internal surface is lined by synovial membrane. 
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Inter articular li^r ament t or ligamentum teres, — This is com- 
posed of ligamentous fibres, which pass from the inner and fore 
part of the cotyloid cavity to a rough fossa on the head of the 
femur. Its form is triangular, the apex of which is attached to 
the thigh-bone, and its base, which is bifurcated, forms two 
flattened bands, which pass around the circumference of the 
foramen produced by the cotyloid ligament passing over the 
notch of the acetabulum. The superior band is of less extent 
than the inferior, but both are passing to be attached to the 
cotyloid ligament. 

Cotyloid ligament, — The circumference of the cotyloid cavity 
is surrounded by this fibro ligamentous substance, which ren- 
ders it perfectly regvular, and forms into a foramen the notch 
which is situated in the under and fore part of that cavity, 
leaving a space for the passage of blood-vessels to the liga- 
inentum teres. It is connected to the bony edge of the aceta- 
bulum by a comparatively broad base, while its apex is a free 
border a little inclined inwards. Its internal surface is covered 
by the synovial mepibrane ; its external is in contact with the 
capsular ligament. 

Synbvial membrane, — This membrane arises from the carti- 
lage of the head of the femur, is then continued along its 
neck as faf^ as its base, from whence it becomes reflected on 
the capsular ligament, coveriug it throughout its whole extent ; 
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then passes from it on the inner surface of the cotyloid liga- 
ment into the cavity of the acetabulum, at the bottom of which 
it forms folds or fimbriae, which are for the purpose of enlarg- 
ing the surface for the secretion of its fluid, but, from its 
appearance, has gained the name of a synovial gland ; from 
thence it passes along the ligamentum teres to the bead of the 
femur, from whence we began our description. As it passes 
along the ligamentum teres, it secludes it from its secreting 
cavity, precisely in the same manner as the abdominal viscera 
are external to the cavity of the peritoneum. The whole 
circumference of the head of the thigh-bone has many little 
granular substances on it, which appear to be folds of the 
synovial membrane ; there is one, in particular, to be found 
immediately below'^ the insertion of the interarticular ligament. 
This articulation is provided by blood-vessels and nerves from 
the obturator artery and nerve, just as they are passing 
through the obturator foramen, and also from the anterior 
circumflex artery. 



MOTIONS OF THE HIP-JOINT. 


The motions of the hip-joint are much the same as those 
of the shoulder, excepting that the rotatory motions are to 
a much less extent, in consequence of the greater depth of 
the acetabulum, when compared to that of the glenoid cavity 
of the scapula, and the comparatively stronger and shorter 
capsular ligament ; but the joint is capable of flexion, 
extension, abduction, adduction, rotation outwards, rotation 
inwards, and circumduction. 

Firsts flexion , — When the femur is flexed the thigh is bent 
upon the pelvis, and its inferior extremity is carried forwards ; 
the great trochanter is thrust backwards towards the sciatic 
notch; the head rolls in the acetabulum on its own axis. The 
capsular ligament is slightly stretched posteriorly ; but, if 
flexion be carried to its greatest degree, the distention (►f the 



108 


TREATISE ON LIGAMENTS. 


ligament becomes considerable, in proportion to the extent 
of action. 

Secondli/f extension . — This motion is produced by the 
inferior extremity of the thigh-bone being carried backwards ; 
the trochanter major is brought forwards, and is situated 
immediately under the anterior and superior spinous process 
of the ilium. The capsular and interarticular ligaments are 
put upon the stretch, in consequence of the disposition of 
the head of the thigh-bone to leave the cotyloid cavity, and 
resting forcibly on the anterior part of its capsule, which is, 
in this situation, rendered stronger by the accessary ligament, 
as before described. 

Thirdli/i abduction . — In this action the thigh is widely 
separated from the other ; the great trochanter is, when ab- 
duction is carried to its fullest extent, brought into contact 
with the dorsum of the ilium ; the internal part of the cap- 
sular ligament and ligamentum teres are stretched. 

Fourthly^ adduction . — This motion consists of little more 
than in returning the limb to its natural position after abduc- 
tion has been performed ; hut it can be carried to a greater 
degree, so as to make the superior extremity of one thigh- 
bone cross the other ; in which case the trochanter major 
is carried a little below, and anterior to, its natural situation. 
The capsular and interarticular ligaments are somewhat 
stretched. 
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Fifthly, rotation, — This may be either outwards or inwards; 
the former of which action seems to be naturally the constant 
position of the limb ; and we find, therefore, an infinite greater 
muscular apparatus to produce it, than to roll the thigh 
inwards. When this motion is carried to its greatest extent, 
the great trochanter is thrown behind the acetabulum, and the 
head of the bone is thrown forwards, pressing against the 
capsular ligament. 

Rotation inwards, — In this case the inferior extremity of 
the femur is turned inwards, and the trochanter so brought 
forwards towards the spine of the ilium, as to make a per- 
ceptible projection under the skin; and the head of the bone 
turns upon its own axis, towards the back part of the ace- 
tabulum. In these rotatory motions the foot should not be 
made the guide by which we can judge of their extent, as 
that is influenced by the motions of all the joints of the infe- 
rior extremity. 

Sixthly, circumduction, — This is produced by the quick suc- 
cession of all the motions of which the hip-joint is capable ; 
and, as might be supposed from the structure of the joint, is 
to a considerable less extent than that in the shoulder. The 
ligaments and muscles adapt themselves to each motion as 
rapidly as they 


occur. 



DISLOCATIONS OF THE HIP-JOINT. 


Having described the motions of which this joint is ca- 
pable, we may easily understand the different directions in 
which the head of the thigh-bone may be thrown from the 
acetabulum, viz: — 

First, upwards and backwards upon the dorsum ilii. 

Secondly, downwards and forwards into the foramen ovale. 

Thirdly, backwards into the ischiatic notch. 

Fourthly, forwards upon the pubes. 


DISLOCATION UPWARDS AND BACKWARDS 
ON THE DORSUM ILH. 


This is the most frequent luxation of the thigh-bone ; and, 
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although in many respects it offers the same diagnostic marks 
as the other dislocations, yet there are some peculiar circum- 
stances which render the nature of this accident at once 
obvious ; and its most prominent feature is, the great degree 
of shortening of the limb, its rotation inwards, so as to bring 
the trochanter major much nearer to the anterior superior 
spinous process of the ilium; the foot, on the injured side, rests 
upon the tarsus of the opposite one, and the knee is partly 
Hexed, and in advance of the other. The roundness of the 
hip is lost in consequence of the ascent of the head of the 
thigh-bone upon the dorsum of the ilium, and the consequent 
relaxation • of the glutei muscles ; the pyriformis is somewliat 
relaxed, hut the obturatores gemiiii and quadratus muscles 
are stretched. The psoas and iliacus are relaxed, as must 
be all those muscles arising from the pelvis, and inserted 
into the bones of the lower extremity, below the trochanter 
major, in consequence of the approximation of their points 
of attachment. The capsular ligament is torn through, so as 
to admit of the escape of the head of the bone, and the 
ligamentum teres is also lacerated. 

The accidents with which this dislocation may be confounded 
are, the luxation of the head of the thigh-bone into the 
ischiatic notch, and the fracture of its neck ; from the first 
it may be distinguished at once by the greater degree of 
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shortening, which is to such an extent, as to cause the toe 
of the injured side to cross the tarsus of the healthy foot ; 
while in dislocation into the ischiati^ notch, the toe, on the 
dislocated side, is only directed to the ball of the great toe on 
the other. From fracture of the cervix femoris no mistake 
can occur, if but common /Attention be paid, for there is 
nothing similar excepting the shortening of the limb ; when 
the fixed position of the joint in dislocation, and its move- 
able state in fracture, will at once preclude the possibility of 
confusion between the two. 


DISLOCATION OF THE THIGH-BONE DOWNWARDS 
AND FORWARDS INTO THE FORAMEN OVALE. 

The diagnostic marks of this injury are so completely cha- 
racteristic, as to render its nature at once obvious. The limb 
is lengthened to a considerable degree, the thighs are widely 
separated from one another, aiid the knee of the injured limb 
is advanced ; the foot is somewhat everted, and the toes only 
rest upon the ground ; the pelvis is bent upon the thighs, in 
consequence of the state of tension of the psoas and iliacus 
muscles, and the roundness of the thigh is lost by the stretched 
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state of the muscles situated upon it. The head of the bone 
can be felt deeply seated on the inner and. superior part of 
the thigh ; the trochanter major is considerably removed from 
the anterior superior spinous process of the ilium ; and the 
voluntary motion of the extremity is totally lost. The cap- 
sular ligament is lacerated, as well as the ligamentum teres, 
although some have said, the latter is not necessarily torn 
through ; but the head of the bone cannot be thrown com- 
pletely out of the acetabulum, in any direction, without its 
occurring. The increased length of the limb, the separation 
of the thighs, and the bending of the body, are, therefore, 
the diagnostic symptoms. 


DISLOCATION FORWARDS ON THE PUBES. 

This is an accident of rare occurrence, compared to the 
two preceding, but does occasionally take place, and may be 
at once known from any of the other luxations to which the 
thigh-bone is liable, by the rotation outwards of the whole 
limb, the head of the bone being felt just above Poupart’s 
ligament in the situation of the anterior crural nerve, upon 
which it sometimes presses so as to produce numbness and 


Q 
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pain. The trochanter major is nearer to the anterior superior 
spinous process of the ilium ; and the impossibility of pro- 
ducing rotation inwards of the injured limb, sufficiently marks 
the nature of the accident. 


DISLOCATION BACKWARDS INTO THE 
ISCHIATIC NOTCH. 

In this case the head of the bone is tlirown behind the 
acetabulum, and a little above the centre of that cavity ; so 
that the limb is somewhat shortened, and the foot inverted* 
with the great toe on the injured side resting on the ball 
of the opposite one. From the depth at which the head of 
the bone is placed, it is with difficulty felt; but it is resting 
on the pyriformis muscle. This dislocation is the most 
difficult to discover; but the points to be observed are, the 
loss of motion of the joint, accompanied by but slight short- 
ening of the limb, not more than to half an inch, with 
inversion of the foot. With respect to the modes of reduction 
of the dislocations of the hip-joint, 1 beg leave again to refer 
to Sir Astley Cooper’s book on this subject ; and shall myself 
only remark, that the surgeon should remember, that his sole 
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opposing force is muscle ; and, therefore, that it is quite 
essential to him to understand the position of the6e organs 
under the different luxations of this joint, that his judgment 
may direct the best means of placing them under those cir- 
cumstances, in which they can offer the least opposition to his 
efforts in reduction. 



LIGAMENTS OF THE KNEE, 

OR 

FEMORO TIBIAE ARTICULATION. 


This is one of the most complicated joints of the body, and 
the following bones enter into its formation : — The condyles of 
the femur, the superior extremity of the tibia, and the poste- 
rior surface of the patella. Cartilage covers all these surfaces, 
which are connected by synovial membrane ; and the following 
ligaments serve to strengthen the articulation : — First, those of 
the patella ; and, secondly, those common to the femur and 
tibia. 

Ligament of the patella^ which is, in fact, nothing more 
than a continuation of the tendons of the extensor muscles 
of the leg, which completely envelops the patella, becomes 
attached to its inferior edge or apex, and passes from it to the 
tubercle of the tibia ; its anterior surface is only covered by 
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skin, and by a prolongation of the fascia lata ; its posterior 
surface is in contact with fat and the synovial membrane of 
the joint, and below it forms a bursa between it and the tibia ; 
its edges are in contact with the tendinous insertion of the 
vasti, and with that portion of the synovial membrane which 
gains the name of the alse ligaments. The fibres of this liga- 
ment pass from above to below in parallel lines, which are 
strengthened by cross bands. 

Long external lateral ligament, — This ligament is posterior 
to the centre of motion, so as not to be put upon the stretch 
under the various actions of the joint. It is composed of 

f 

vertical fibres, which descend from the external condyle of the 
femur to be attached to the head of the fibula ; it is covered in 
a great part of its extent by the tendon of the biceps muscle, 
and its inner surface is applied to the external semilunar carti- 
lage, and to the synovial membrane. The inferior articular 
vessels pass on the inner side of it. 

Short external lateral ligament, appears to be an accessory 
to the other, and is placed posteriorly to it ; and running in a 
parallel line, it passes from the outer side and posterior part of 
the external condyle, downwards, to the fibula. 

Internal lateral ligament, — This is also posterior to the 
centre of the joint. It is of a triangular form, its apex aris- 
ing from the posterior part of the internal condyle of the 
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femur, and its base is attached to the internal edge of the head 
of the tibia ; its fibres are more flattened than the external 
ligaments of the knee-joint; it is rather thicker before than 
behind, where it is connected with the posterior ligaments of 
Winslow by a strong aponeurosis. This ligament is covered 
above by the insertion of the vastus internus, and below by the 
sartorious, gracilis and semitendinosus muscles ; it covers the 
svnovial membrane. 

Posterior Ligament , — This ligament forms a great protec- 
tion to the back part of the joint. It passes transversely from 
without to within, arising from the external condyle of the 
femur, and being inserted into the back part of the tibia, 
where it is intimately connected with an aponeurotic expansion 
from the tendinous insertion of the semimembranosus ; which 
muscle, in flexion of the knee, prevents this ligament being 
pressed between the bones. Its fibres take an irregular course, 
leaving several apertures for the transmission of blood-vessels ; 
its posterior surface is covered by the popliteus muscle, its 
anterior is in contact with some fat which is interposed to it 
and the posterior crucial ligament, leaving a space for the 
middle articular vessels between them. 

jinterior crucial ligament arises from the inner and back 
part of the external condyle, and is directed obliquely down- 
wards and forwards to a depression in the front part of the 
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spine of the tibia ; before it is covered by the synovial mem- 
brane, behind it is in contact with the posterior crucial 
ligament : it is this ligament, in the semidexed position of 
the knee-joint, which prevents the rotation of the tibia inwards. 

Posterior crucial ligament crosses the direction of the pre- 
ceding, arising from the internal condyle, and passes outwards, 
although not with the same degree of obliquity as the anterior, 
to be attached to the posterior part of the spine of the tibia ; 
its course is but little out of the vertical line ; its base, which 
is connected with the tibia, is continued to be attached to the 
external sitnilunar cartilage : behind, it is covered by the 
posterior ligament of the joint, and by the middle articular 
arteries; before, it is applied to the preceding ligament. The 
crucial ligaments cannot be said to be within the knee-joint, 
although they are sometimes designated as the internal 
ligaments, being external to the synovial membrane. 

Semilunar cartilages are situated between the condyles of 
the femur and the upper face of the tibia, which they render 
more concave : they are, as their name implies, of a semilunar 
form, and much thicker at their greater than at their lesser 
circumference ; they are less in extent of surface than the 
upper part of the tibia, not occupying more than its two 
external thirds, and are named from their relative situation, as 
an internal and an external. 
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The internad i^ nearly semicircular, rather longer and larger 
behind than before ; its convex edge turned inwards, and is 
connected to the internal lateral ligament ; its anterior ex- 
tremity is attached to the spine of the tibia, and to the anterior 
crucial ligament ; its posterior extremity is fixed to the 
tibia only. 

The external forms a greater share of the segment of a 
circle than the preceding; is larger before than behind; its 
convex edge is turned outwards, and is in contact behind with 
the popliteus muscle ; in the middle part with the external 
lateral ligament, and before with the tibia, being placed 
behind the anterior extremity of the internal cartilage ; while 
behind it is anterior to the corresponding extremity of its 
fellow. These cartilages are composed of fibres, which are 
more perceptible in their convex than concave edges ; they 
are anteriorly connected to one another by a short transverse 
ligament ; their superior surfaces are concave, their inferior 
fiattened, and both are covered by synovial membrane, which 
is reflected under their free concave edges. 

Synovial membrane takes a course rather diflicult to trace, 
as it lines the inner surfaces of all the ligaments, as well as 
the cartilaginous surfaces of the bones entering into the 
composition of the knee-joint. We will first trace it from 
the inner surface of the extensor tendons of the leg, just 
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as they are inserted into the patella. From this point it 
proceeds upwards, lining* the under surface of this tendon as 
high as the condyles of the femur, upon which it then becomes 
reflected, forming a cul de sac between the two; passes around 
the extremity of the femur as faf backwards as the posterior 
ligament; at the same time surrounding the crucial ligaments, 
so as to leave them posterior to its cavity. From thence it is 
continued on the superior surface of the semilunar cartilages, 
lining also the external and internal lateral ligaments ; it then 
dips under the concave free edges of the semilunar cartilages, 
and covers the whole superior articular surface of the tibia, 
proceeds from the anterior point of this bone to the inner 
surface of the ligament of the patella, extending laterally to 
the anterior edges of the two lateral ligaments ; and at the 
points where they are attached to the edges of the ligamentum 
patellae they arc called the alee ligaments. It then rises upon 
the inner surface of the patella, and passes from its base upon 
the tendon of the extensor muscles, from whence we began the 
description. There is also a portion of the synovial membrane 
which passes from the tibia, like a chord, to tbe femur, 
between its condyles, and which is called the mucous ligament; 
it is composed of a number of little flmbriated processes, 
which receive the ramifications of the articular arteries. 


11 



MOTIONS OF THE KNEE-JOINT. 


The articulation of the femur with the tibia forms a 
complete hinge-joint, which is anteriorly protected by the 
patella ; and, with respect to its motions, it is capable of 
dexioii, extension, and some slight degree of lateral motion, 
during the flexed position of the leg. When the limb is 
flexed the leg is ca]>able of being carried very far back, so as 
to form an acute angle with the thigh ; and this extensive 
motion is allowed in consequence of the larger articular 
surfaces of the condyles being placed posteriorly ; while, in 
extension, the leg cannot be carried further forwards than 
to the straight line, during which action no lateral motion 
can take place in the knee-joint, whereby more stability is 
given to the limb. But during slight flexion, such as takes 
]>lace in progression, we are then capable, from the degree 
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of lateral motion, which, under these circumstances, the 
joint enjoys, to direct our steps in a lateral direction; but 
this can take place to a much further extent outwards than 
inwards, in consequence of the anterior crucial ligament. 
Whenever, therefore, lateral motion can be performed by 
the knee>joiiit, that limb is under circumstances least capable 
to support the weight of the body, which, therefore, is thrown 
entirely ujmn the other extremity, as we find to be the case 
ill the action of walking. 



DISLOCATIONS OF THE KNEE. 


DISLOCATIONS OF THE PATELLA. 

Tins bone being situated on the anterior part of the knee- 
joint is much exposed to external violence, and is jiropor- 
tionably liable to injury ; and, amongst other accidents, to 
dislocation,, which may take place either outwards or inwards. 

'llie dislocation outwards, is the most frequent ; it is, how- 
ever, scarcely ever complete, unless it be from a very relaxed 
state of the ligaments, produced by some prior disease; but is 
usually thrown upon the external condyle, there forming a 
tumour, attended with loss of motion of the joint, which 
circumstances sufficiently point out the nature of the injury. 
This accident is frequently produced by a blow on the inner 
side of the patella when the foot is everted, or it may be 



TREATISE ON LIGAMENTS. 


12o 


produced merely by the action of the extensor muscles of the 
leg ; and in this case it more frequently occurs to such persons 
as have their knees directed very much inwards. If the 
dislocation be complete, the articular surfaces of the patella 
are thrown upon the external surface of the condyle, and its 
inner edge is placed anteriorly, which cannot take place 
without partial laceration of the 1' ^amentum patellee ; unless, 
as 1 have before remarked, the accident be subsequent to the 
relaxation of the ligaments of the knee-joint from disease. 

Dislocation inwards. — The appearances and symptoms differ 
in no respect from the preceding injury, excepting that the 
])rojection is situated internally instead of externally. 

The dislocations upwards and downwards, which are spoken 
of by some surgeons, do not appear to me to deserve such 
appellation ; but rather to be spoken of as either laceration 
of the ligamentum patelldD, when the bone is drawn upwards 
by the action of the extensor muscles, or rupture of the 
tendon of the extensor muscles, when the patella is forced 
below its natural position. 

The mode of reduction, when the patella is thrown either 
outwards or inwards, must at once be obvious to every 
surgeon ; namely, that his object would be to place his only 
opposing force, the extensor muscles of the leg, in the greatest 
state of relaxation ; which may be easily performed by laying 
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the patient in the horizontal position, with the injured leg 
extended, and the thigh flexed; and then, by forcing the 
patella either inwards or outwards, depending on the direction 
of the luxation, it is easily reduced. These means should be 
employed as soon after the accident as possible, and bandages 
subsequently used, to keep the bone in its natural position ; 
from which it would otherwise be easily displaced by muscular 
action only. 


DISLOCATIONS OF THE TIBIA. 

The tibia may be thrown from the articular surfaces of the 
condyles of the femur in four directions ; but in consequence 
of the large surfaces of bone which are in contact for the 
formation of this joint, luxation is but rarely complete, and 
never without being accompanied with very extensive lace- 
ration of soft parts, unless, indeed, it be the result of pro- 
tracted disease. But whatever may be the cause of displace- 
ment, the deformity is so great as at once to render the 
nature of the injury obvious. 

'I he tibia may be thrown forwards, backwards, or laterally, 
to either side of the knee. 

Dislocation forwards , — In this luxation the head of the 
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tibia is thrown before the condyles of the femur, which are 
thrust deeply into the popliteal region so as to compress the 
popliteal artery. The leg is shortened, which is admitted hy 
the laceration of the crucial, lateral, and posterior ligaments ; 
and the extensor muscles of the foot, as well as the popliteus, 
must he stretched almost to laceration. 

Dislocation bacTcwards . — In this case the head of the tibia 
rests in the popliteal space, the leg is projected forwards by 
the pressure of the condyles of the femur upon the tubercle of 
the tibia, and the tendinous insertion of the extensor muscles 
of the thigh into the patella is torn through, leaving a 
depression above. Such is the account of this accident as 
given by Sir Astley Cooper, with whom some surgeons differ 
as to the position of the leg, whether it be inordinately 
extended, or permanently flexed; but as Sir Astley Cooper’s 
description is derived from the history of a case furnished him 
by an able and zealous professional man under whose care 
the subject of the accident was placed, 1 shall conceive the 
account as positive, and not to be negatived by theoretical 
reasoning. 

In the lateral dislocations the projecting deformity suffi- 
ciently points out whether the luxation be inwards or 
outwards; in the first case the tibia is so thrown inwards 
as to receive the external condyle on its outer articulatory 
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surface, and the tibia projects on the inner side of the joint. 
Appearances precisely similar, excepting in situation, occur 
in the displacement of the tibia outwards. 

The semilunar cartilages are sometimes partially displaced 
by the pressure of the femur, in consequence of relaxation 
of the ligaments of the knee-joint. This accident was first 
observed by Mr. Hey, of Leeds, and the symptoms most 
perspicuously and scientifically described by him, in his 
“Practical Observations on Surgery.” 

In few cases of dislocation of the tibia is there much 
difficulty in returning the bone to its situation, in conse- 
quence of the laceration of the ligaments ; but great care 
is required so as to relax the muscles inserted into it, to 
prevent their action again displacing the bone. This object 
is best effected by bandages, and the semiflexed position of 
the limb. 

The constitutional remedies will, necessarily, be directed by 
the peculiarities of each particular case. 



ARUCUIATION OF THE TIBIA 
AND FIBULA. 


These two bones are in close contact at each extremity ; 
but there is a natural separation between them in their middle 
part, which is tilled up by the interosseous ligament. In this 
respect they are similar to the bones of the fore arm, except 
that they are tirmly tixed to each other, while a very con- 
siderable degree of motion is allowed between the radius and 
the ulna. 


UPPER FIBULO TIBIAL ARTICULATION. 


There is a depression on the outer side of the head of the 


tibia, and a corresponding surface on the tibula, ^or the 


s 
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atfachment of these two bones ; each are covered with car- 
tilage and synovial membrane, and an anterior and posterior 
ligament serve to strengthen their union. 

The anteriwr ligament is of considerable strength and size. 
It passes from the outer part of the tubercle of the tibia 
outwards and downwards to be attached to the^head of the 
fibula, and is covered and rendered stronger by the tendon 
of the biceps muscle. 

The posterior ligament takes a very similar course to the 
preceding, being placed behind the articulation ; its fibres are 
less strong, but supported by the popliteus muscle which 
covers it. 

A synovial membrane lines the internal surface of both these 
ligaments as well as the cartilaginous surface of the bones. 

Notwithstanding the firmness of this junction there is some 
slight degree of motion, from before to behind, between the 
upper extremities of the tibia and fibula; and luxation does 
sometimes occur, either from relaxation of its ligaments, or 
the application of force, and the fibula can be thrust back- 
wards ; it is, however, easily replaced, but with difiSculty 
retained in its situation in consequence of the action of the 
biceps muscle, a strap should therefore be firmly applied to 
defend it. 

1 had an opportunity of seeing such a case very lately at 
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Guy’s which was admitted under the care oi Mr. 

Key, in which there was a compound dislocation of the head 
of the fihula backwards from the tibia, attended with fracture 
of the fibula; the bone was so comminuted as to render it 
necessary to remove the dislocated head. 


MIDDLE FIBULO-TIBIAL ARTICULATION. 

The tibia and fihula are connected, nearly their whole 
course, by the interosseous ligament^ which, as in the fore arm, 
fills up the natural separation of the two bones. It presents 
an aponeurotic expansion, composed of oblique fibres, which 
pass from within to without, arising from the external edge 
of the tibia, and passing to the inner spine of the fibula, 
terminating below on that bone, $o that it is longer on the 
outer than on the inner side ; and, as it forms an opening just 
above its termination, its lowest . fibres, which pass. from the 
inner side of the external malleolus to the tibia, are called the 
inferior interosgeom ligamenU which serves very considerably 
to protect the ancle-joint The anterior surface of the inter- 
osseous ligament is covered by the flexor muscle of the foot, 
the extensors of the toes, and the anterior tibial vessels and 
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nerve ; its posterior face covers the extensor of the foot, and 
the Hexors of the toes. Above this membrane there is an 
opening for the transmission of the anterior tibial vessels, and 
some of the fibres of the tibialis porticus muscle. Through 
the lower interosseal opening, which 1 have already described, 
there passes a branch of the peroneal artery. 


INFERIOR FIBULO-TIBIAL ARTICULATION. 

This articulation is formed by two triangular articular 
surfaces ; that on the fibula being convex, and that on the 
tibia concave, both of which are covered by cartilage ; the 
synovial membrane of the ancle-joint lines their internal 
surfaces. The following ligaments strengthen their union. 

Anterior ligament is triangular, larger below than above, 
and passes from the lower extremity of the fibula to the fore 
part of the tibia. Its anterior surface is covered by the tendon 
of the peroneus tertius muscle ; it tends to strengthen the 
articulation of the astragalus with the tibia and fibula, by 
rendering the cavity deeper before. 

Posterior ligament is composed of two fasciculi, separated 
from one another by an intervening space ; the inferior fibres 
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are sometimes called the inferior posterior ligament. They 
both, however, arise from the back part of the malleolus 
externus, and pass inwards to be inserted into the back part 
of the tibia. They serve the same purpose as the anterior 
ligament, in rendering the articulation of the astragalus with 
the tibia and fibula much more secure, as well as in con- 
necting those bones firmly together. 



ARTICULATION OF THE 


ANCLE^OINT. 


Thb inferior extremities of the tibia and fibula form a 
socket for the reception of the upper part of the astragalus, 
and this socket is rendered much deeper by the projection of 
the two malleoli on either side of the astragalus ; it is further 
completed by the anterior and posterior ligaments, which have 
just been described, connecting the tilua and fibula below. 
The surfaces of bone entering into this joint are covered by 
cartilage and synovial membrane, and are maintained in their 
situation by two ligaments from the tibia, and three from the 
fibula. 

Internal lateral or deltoid ligament, is of a triangular form ; 
its apex is attached to the internal malleolus ; it then passes 
downwards, becoming broader as it descends, and is inserted 
into the inner side of the astragalus and os calcis; forming, 
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where it is attached to the latter bone, a sheath for the 
transmission of the tendons of the long flexors of the toes and 
the tibialis portions, which pass behind the internal malleolus 
to be inserted. There is also an anterior ligamenfixom the 
tibia, which passes from the fore part of this bone to be 
attached to the anterior surface of the astragalus ; the tendons 
of the extensor muscles of the toes pass over it. 

External lateral or perpendicular ligament of the fibula, 
is composed of straight fibres, which are strong and rounded 
in their form, passing from the inferior extremity of the 
malleolus externus, perpendicularly downwards, to be inserted 
into the upper part of the os calcis ; its external surface is 
covered by the tendons of the peronei muscles ; internally, 
it is lined by synovial membrane. 

Anterior ligaments of the fibula, arises from the anterior 
part of the external malleolus, and passes downwards and 
inwards to be attached to the fore part of the astragalus. 

Posterior ligament of the fibula^ takes much the same 
course as the preceding ligament, but is situated behind the 
joint ; it passes from the back part of the malleolus externus, 
and is inserted into the posterior part of the astragalus. 

Synooial membrane, — ^This membrane secretes a larger 
quantity of synovia than any in the body. It extends from 
the cartilaginous surfaces of the tibia and fibula upwards. 
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between these two bones, as high as the inferior fibulo-tibial 
articulation. It then prolongs itself on the cartilaginous 
surfaces of the two malleoli, covers all the ligaments of the 
ancle-joint, and rises upon the articulatory surfaces of the 
astragalus; before and behind it is very loose, and is connected 
with a considerable quantity of adipose membranes. 



MOTIONS OF THE ANCLEJOINT. 


The foot, through the medium of the ancle-joint, has the 
motions of flexion, extension, and lateral inclination. 

Fleoeion . — During this motion, the astragalus passes from 
before backwards within the cavity formed by the tibia and 
fibula. The anterior ligaments are relaxed, and the posterior 
are put upon the stretch ; but the lateral remain much in their 
natural state. 

Extension . — In this action the foot is carried from the right 
angle with the leg, so as to form an obtuse one ; the anterior 
part of the articular surface of the astragalus leaves the cavity 
between the tibia and fibula in the opposite direction to what 
it did in the last motion ; and the posterior and smaller part 
of the astragalus passes forwards. In this action the lateral 
motion of the joint is allowed, in consequence of the compa- 
rative smaller size of the astragalus, behind, not filling up the 
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whole space between the tibia and fibula. During extension 
of the foot the anterior ligament is put upon the stretch, the 
posterior relaxed, while the lateral remain unaltered as to 
their degree of tension. 

Lateral motions^ are extremely confined under every natural 
condition of the joint; in fact, they cannot be distinctly separa- 
ted from the motions of the hones of the tarsiis between each 
other, although this joint does enjoy it to some little degree, 
under the circumstances as described during the extension of 
the foot ; and therefore, if this be allowed, a fourth motion 
must he ascribed to the joint, viz., circumduction. 



LIGAMENTS OF THE TARSUS. 


The bones of the tarsus are, at those points in which they 
come in contact, covered with cartilage and synovial mem- 
brane ; and these attachments are further strengthened by 
strong ligaments, which may be distinguished on the plantar, 
dorsal, external, and internal regions of the foot. 

Articulation of the astragalus with the os caleis, — These 
two bones are articulated by two cartilaginous surfaces, which 
are covered by synovial membrane, and maintained in their 
situation by an interosseous, a posterior, and an external 
lateral ligament. 

Interosseous, or sub-astragalar ligament, is formed of strong 
thick fibres, which are situated between the astragalus and 
os calcis, being attached to the fossae which separates the 
articular surfaces on each of those bones. This ligament is 
thicker on the outer than on the inner side. 
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Posterior ligament, arises from the back part of the astra- 
galus, and directs itself obliquely inwards to be inserted into 
the corresponding part of the os calcis; it is connected with 
the groove which is formed in the os calcis for the passage 
of the flexor tendon of the great toe. 

External ligament, forms a rounded fasciculus, which has 
its fibres running in the same direction as the external fibulo 
tarsal ligament, passing from the external face of the astra- 
galus to the outer surface of the os calcis. 

Articulation of the ossa calcis and navicular, — In this ar- 
ticulation the surfaces of bone are not in contact, but the 
union is formed by two very strong ligaments. The inferior 
is very strong, almost cartilaginous in its texture, and extends 
from the lesser tuberosity of the os calcis as far as the inferior 
surface of the scaphoid bone ; in its passage from one bone 
to the other it rests upon the tendon of the tibialis portions 
muscle ; and above it receives a portion of the astragalus. 
The external are very short fibres, and stretch from the ante- 
rior part of the calcis to the inferior and outer edge of the 
scaphoid bone. 

Articulation of the astragalus to the navicular, — ^The an- 
terior extremity of the astragalus is rounded and fitted to 
a concave surface upon the posterior extremity of the navicular, 
both of which surfaces are covered by synovial membrane. 



TREATISE ON LIGAMENTS. 


145 


and strengthened by one broad superior ligament, or liga- 
mentum astragali scaphoideuMf which covers the whole 
superior surface of the two hones ; it is composed of very 
thin fibres, which are directed from behind to before; some 
of its anterior fibres pass to the cuneiform bones. 

Articulation of the calcis to the cuboid bone, — The articular 
surfaces of these two hones, which are in contact, are main- 
tained in that situation by two ligaments, and covered by 
synovial membrane. 

Superior ligament, which stretches from the superior and 
anterior part of the os calcis to the superior surface of the 
cuboid bone ; this ligament covers the synovial membrane, 
and is covered by the peroneus tertius muscle. 

Inferior ligament, is very thick and extensive ; it is com- 
posed of two sets of fibres, superficial and deep. The 
superficial ligament is the strongest of the tarsal ligaments; 
it is attached behind to the posterior and inferior part of the 
os calcis, and anteriorly, in part to the tuberosity on the 
inferior surface of the cuboid bone, and also to the extremities 
of the metatarsal bones of the little toe and toe next to it. 
The deep ligament has the same attachment to the ossa 
calcis and cuboides as the preceding ligament, but is above 
it, and separated from it by a layer of fat. 

Articulation between the os navtculare and cuboides . — 


V 
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These two bones are connected together by two strong 
ligaments ; one being situated on the dorsal region of the 
foot, and the other on the plantar. Dorsal ligament is of 
a square shape ; its fibres take a transverse course from the 
navicular to the cuboid hone. The plantar ligament is com- 
posed of stronger fibres, and passes from the inferior and 
external parts of the navicular to the cuboid bone. 

Articulation of the cuboid with the external cuneiform 
hone, — These two bones present articular surfaces, which are 
in contact, and are covered by synovial membrane ; they are 
maintained more firmly in their situations by a dorsal and a 
plantar ligament, which pass from the superior and inferior 
surfaces of the one bone to the other, covering the synovial 

Articulation of the navicular with the cuneiform bones , — 
The anterior face of the navicular bone presents three surfaces 
for the junction of the three cuneiform bones, which are all 
covered with cartilage and synovial membrane. Three dorsal, 
and tliree plantar ligaments also enter into the formation of 
this union. The dorsal pass from the superior and anterior 
surface of the navicular to be attached to each of the 
cuneiforme bones. The plantar ligaments take precisely the 
same course, but are situated in the sole of the foot. 

Articulation of the cuneiforme bones, — The cuneiform 
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bones are attached to each other at their sides; each pre- 
senting an articular surface^ which is covered by synovial 
membrane, and strengthened by three superior, and three 
inferior ligaments. 

The superior ligaments pass transversely from one bone 
to the other, forming a species of interosseous ligament. 
The inferior ligaments are precisely similar in their course, 
but are situated in the plantar region of the foot. 

Jlrticulation of the tarsus and metatarsus, — 'S he three first 
bones of the metatarsus are articulated with the cuneiform 
bones ; and the two last, or outer ones, to the cuboid. Their 
articular surfaces are covered with cartilage and synovial 
membrane, and are further united by dorsal and plantar 
ligaments. 

Dorsal ligaments are composed of thick short parallel fibres, 
three of which pass from the superior part of the cuneiform 
bones, to be attached to the extremities of the metatarsal 
bones ; and the outer ones pass in the same manner, from the 
superior surface of the cuboid bone, to the two outer meta- 
tarsal bones. 

Plantar ligaments are also five in number, and are disposed 
precisely in the same manner. 

Articulation of the metatarsus, — All the bones of the 
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metatarsus, excepting the first, are in contact with one 
another at their superior extremities, and present small arti- 
cular surfaces, which are covered with synovial membrane, 
and maintained in their respective positions by dorsal and 
plantar ligaments; of which there are three on each^ region, 
passing transversely from one bone to the other, excepting 
from the first to the second. 

Interosseous ligaments are also situated between the meta- 
tarsal bones, and serve to strengthen the articulation of these 
hones, and to give origin to the interossei muscles. 

Transverse ligament — ^The anterior extremities of the me- 
tatarsal bones are united by this ligament, which passes from 
the inferior extremity of one bone to the other, precisely in 
the same manner as in the metacarpus. 

Articulation of the metatarsus and phalanges, — The supe- 
rior extremities of the phalanges are articulated with the 
heads of the metatarsus ; and the same ligaments concur to 
connect them as form the junction between the phalanges 
and metacarpus. 

The articulation of the phalanges of the toes, are so pre- 
cisely similar to those of the fingers, as to render their further 
description quite useless. 

The motions between the bones of the tarsus is but very 
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slight ; but there are two very important joints, which cross 
the tarsus in a direct line ; the inner one is formed by the 
astragalus and navicular bones, and the outer one by the 
calcis and cuboid. Slight lateral motion is allowed between 
these bones. 



DISLOCATION OF THE BONES 


OF THE TARSUS. 


Their motions being limited, and their bonds of union so 
firm and strong, luxation is of rather rare occurrence, and 
can only be produced by great violence ; under which circum- 
stance, "however, the astragalus may be separated from the 
calcis, and the calcis and astragalus may he luxated from 
the cuboid and navicular bones. The internal cuneiform 
bone is also liable to dislocation. These injuries are fully 
described by Sir Astley Cooper. 

The other bones of the tarsus and metatarsus are too 
strongly connected to admit of separation, unless indeed it 
be attended with total destruction of the foot. 
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The phalanges of the toes are so short, as to render their 
displacement an improbable accident; excepting the first 
bone of the great toe from the metatarsal bone, which does 
not unfrequently occur, and is easily reduced. 


FINIS. 







PLATE I. 


Fig- 1. 

Represents the teinporo-maxillary articulation, seen from 
without. 

]. The squamous portion of the temporal bone. 

2. Superior part of the lower jaw. 

3. The external lateral ligament. 

Fig- 2. 

Exhibits the same joint, with the capsule of the joint opened 
to expose the interarticular cartilage. 

1 2 3. The same as in figure 1. 

4. The superior synovial cavity exposed. 

5. The interarticular cartilage dividing this articulation into 

two distinct synovial cavities. 

Fig- 3. 

Represents the same articulation' irom within. 

1. The concave part of the squamous portion of temporal bone. 

2. Inner surface of inferior maxillary hone. 

3. Internal lateral ligament. 

4. Stylo-maxillary ligament. 

5. Interarticular cartilage. 







PLATE II. 


Represents the different ligaments common to the spinal 
column. 

Fig. 1. 

1. The basilar process of the occipital bone. 

2. The anterior portion of the circular ligament. 

3. The common anterior ligament of the vertebrae. 

4. The fibrous capsules connecting the articular processes of 

the vertebrae. 

5. The intervertebral substance. 

Fig. 2. 

1. The arches of the vertebrae seen from within. 

2. The ligamcntum subflavum. 

Fig. 3. 

1. Common anterior ligament. 

2. Intervertebral substance; the anterior ligament removed 

to exhibit the crucial fibres passing over it. 

In this figure the anterior ligament is shown on the dorsal 
vertebrae, where it is stronger and broader than on the others. 

Fig. 4. 

1. The spinous processes of the dorsal vertebrae. 

2. The interspinous ligaments. 







PLATE III. 


Ex^bitj the ligaments proper to certain vertebrae. 

Fig. 1. 

]. The common Kgameiit continu^ from the basilar 

process of the occipital bone down :tbe spine — applied 
to the posterior aifirfaces of the bodies of all the vertebrae. 

2. The anterior circular ligament seen from behind, 
vi. The alar or lateral ligaments. 

4. The transverse ligamfent. 

5. The capsular ligament connecting the articular surfaces of 

the atlas and occiput. 

Ftg* 2 . 

1. The common posterior ligamedt of the vertebrae, cut 

through to expose the processes dentatus of the second 
vertebrae and its ligaments ; the upper portion of the 
posterior ligament has been called the perpendicular. 

2. The alar or lateral ligaments attached to the apex of the 

tooth-like process. 

3. The transverse ligament ; some of its fibres are continued 

up to the apex of this process ; some, descending, are lost 
in the posterior ligament. 

4. The joint between the atlas and dentata laid open. 

,5, The joint between the second and third vertebrae also 
exposed. 






PLATE IV. 


The ligaments connecting the ribs to the verterbrse are here 
shewn. 

Fig. 1. 

1. The fibrous capsule or ligament of the head of the rib; 

some of its fibres passing obliquely upwards, some in an 
opposite direction to be attached to the bodies of the 
vertebrae above and below; while the middle fibres pass 
straight over to be attached to the intervertebral sub- 
stance. 

2. The interarticular ligament of the head of the rib. 

3. The head of the rib disarticulated to shew the interarticular 

ligament ; and 

4 4. The articular surfaces on the bodies of the vertebrae 

above and below. 

5 5. The internal ligament of the neck of the rib. 


Fig. 2. 

1. The external transverse ligaments. 

2. The external ligament of the neck of the rib. 

Fig. 3. 

1. The articular surfaces of the transverse process of the 

dorsal vertebrae. 

2. The fibrous capsule surrounding this articulation. 

3. The fibrous capsule of the head of the rib. 






PLATE V. 


Fig, 1. 

Shews the cartilages of the ribs connected to the sternum 
by means of ligaments, which expand to form the anterior 
ligament of the sternum. 

1. The sternum. 

2. The ensiforme cartilage. 

.‘1 &c. The ligamentous fibres passing off the extremities 

of the cartilages to the sternum, expanding to form 
4. The anterior ligament of the sternum. 

Fig, 2, 

Shews the ligament attaching the last rib to the lumbar 
vertebrae, 

1 1. 4'he two uppermost lumbar vertebrae. 

2. The last rib. 

tl. 'rhe ligameiituin arcuatum passing from the transverse pro- 
cesses of the upper two lumbar vertebrae to be attached to 
the inferior edge of the twelfth rib. Its superior surface 
is connected with the diaphragm ; its anterior is covered 
by the quadratus lumborum. 








PLATE VI. 


Represents the ligaments of the upper extremity. 

Fig, 1. 

Shews the ligaments which connect the clavicle and hu- 
merus to the scapula. 

1. The clavicle. 

2. The anterior part of the scapula. 

3. The coracoid process. 

4. The acromion process. 

5. The humerus. 

(). The ligaments binding the scapular end of the clavicle to 
the acromion, or the acromio-clavicular. 

7. The trapezoid or anterior^ 

o rriL -j 4 . • r coraco-acromion liff aments. 

8. The conoid or posterior \ ® 

9. The common posterior ligament of the notch. 

10. The deltoid or acromio-coracoid ligament. 

11. The capsular ligament of the shoulder-joint. 

12. The long head of the biceps, which, although covered and 

under the capsule, is yet anterior and external to the 
synovial membrane. 


Fig. 2. 

1, The sternum. 

2 2. The clavicles. 

3 3. The first ribs. 



4 4. The fibrous capsules of the sterno clavicular articula- 
tions ; the joint of the left side is laid open to shew 
5. The interarticular cartilage. 

6 6. The rhomboid or costo clavicular ligaments. 

7. The interarticular ligaments. 

8 8. Ligaments passing from the cartilage of the rib to the 
sternum. 

Fig, 3. 

1. The acromion. 

2. The coracoid processes. 

3. The glenoid cavity of the scapula. 

4. The cotyloid ligament. 

5. The tendinous or long head of the biceps. 






PLATE VII. 


Fig. 1. 

An anterior view of the ligaments of the elbow-joint. 

1. Hie common anterior ligament. 

2. The oblique ligament. 


Fig. 2. 

Posterior view of the same. 

1. The posterior ligament. 

2. The external) 

3. The internal 


Fig. 3. 

]. Represents the external lateral, and 

Fig. 4. 

1. The internal lateral ligaments of the elbow-joint. 

2. The anterior ligament. 

3. The anular. 

4. The oblique ligament. 


of 


Fig. 5. 

Shews how the radius is attached above to the ulna by means 


I . The anular or coronary ligament. 







PLATE VIII. 


Represents an anterior and posterior view of iiiie ligaments 
of the hand. 

Fig» 1 . 

The posterior view. 

1. Interosseous ligament. 

2. Posterior ligament of the inferior radio-ulnar Ardculation. 

3. Posterior ligament of the wrist-joint. 

4. External lateral ligament. 

5. Internal lateral ligament. 

C, Continuation of the internal lateral ligament from the 
cuneiform bone to the unciform bone. 

7. Fibres which pass from the scaphoid to the trapezium, and 
from thence to the metacarpal bone of the thumb. 

8 8 8, &c. Posterior carpo metacarpal ligaments. 

Of the thumb. 

1. Internal lateral li^ment of the metacarpo phalangeal 

articulation. 

2. Capsular ligaments of ditto. 

Phalangeal articulation of ditto. 

3. Internal laterid ligament of the phalangeal articulation. 

4. Capsular ligament of ditto. 

Of the fingers. 

111. Internal lateral ligaments of the metacarpo phalangeal 
joints. 



2 2. External lateral ligaments of the metacarpo phalangeal 

joints. 

3 3, See, Capsular ligaments of ditto. 

4 4 4. Intermetacarpal ligaments. 

5. External lateral ligaments of the phalangeal joints. 

6. Internal ditto. 

7« Capsular ligaments of ditto. 

2 . 

Represents the anterior view of the same joints. 

1. Transverse bands connecting the ulna to the radius. 

2. Internal lateral ligaments of the wrist. 

3. External lateral ditto. 

4. Common anterior ligaments. 

5. Ligaments passing anteriorly from the pisiform bone to tlie 

metacarpal bone of the little finger. 

0. Fibres passing from the scaphoid to the trapezium. 

7 7. Anterior interosseous carpal ligaments. 

The figures referring to the thumb and fingers having been 
before explained, it is unnecessary to repeat them here. 






PLATE IX. 


Fig. 1. 

1 1. Common anterior ligament of the vertebrae, continued 

upon the sacrum to the termination of the os coccygis. 

2 2. The sacro lumbar ligament. 

3 3. Ilio lumbar ligament, separating into two fasciculi. 

4. Cotyloid ligament. 

5. Sacro iliac ligament. 

6. Anterior ligament of the pubes. 

7. Obturator ligament. 


Fig. 2. 

1 1. Common posterior ligament of the vertebrae, continued 
upon the sacrum to the os coccygis. 

2. Posterior sacro sciatic ligament. 

3. Anterior sacro sciatic ligament. 

4 4. Posterior sacro iliac ligament. 

.5. Ligamentous bands connecting the spinous processes of the 
sacrum. 

6. Posterior pgiitnent of the pubes. 






PLATE X. 

Fig, 1. 

1. Os iiinoininatum with the acetabulum. 

2. Head of the femur. 

Ligamentum teres. 

4 4. Capsular ligament laid open, to shew the head of the 
femur within the acetabulum, and 
5. The reflected synovial membrane. 


Fig, 2. 

1. The acetabulum. 

2. Head of the femur drawn out of the acetabulum, to shew 

the attachment of 

3. The ligamentum teres. 

4 4. Cotyloid ligament. 







PLATE XI. 


Fig, 1. 

1. The femur. 

2. Thetibia. 

3. Fibula. 

4. Internal lateral ligament. 

.5. Short external lateral ligament. 

(>. Long external lateral ligament. 

7 7. Posterior ligament of Winslow. 

8. I^endinoiis insertion of the extensor muscles of the leg. 

9. Patella. 

10. Ligament of the patella. 

11. Aloe ligaments. 

12. Posterior ligament of the superior tibio tibular articulatio 

13. Interosseous ligament. 


Fig, 2. 

]. The femur. 

2. Tibia. 

3. Patella. 

4. Anterior crucial ligament. 

5. Posterior crucial ligament. 

6 0. Semilunar cartilages. 



7 7. Mucous ligament only left at its attachments, the middle 
half being removed to shew the crucial ligaments. 

8. External lateral ligament. 

9. Internal lateral ligament. 





PLATE Xll. 


Fig, 1. 

1. The tibia. 

2. Os calcis. 

t‘5. Navicular bone. 

4. Internal cuneiform bone. 

5. Metatarsal bone of the great toe. 

6. Astragalus. 

7. Deltoid or internal tibio tarsal ligament. 

8. Dorsal ligament connecting the astragalus and navicular 

bones. 

1). Dorsal ligament connecting tbe navicular to the internal 
cuneiform bone. 

10. Tarso metatarsal articulation of the great toe. 

Fig. 2. 

1. Fibula. 

2. Tibia. 

3. Interosseous ligament. 

4. Anterior ligament of the inferior tibio iibular articulation. 

.5. Anterior hbulo tarsal ligament. 

6. External libulo tarsal or lateral ligament. 

7. Dorsal interosseous ligaments of the tarsus, gaining their 

respective names from the different bones which they 
serve to connect. 

8 8. Di)rsal tarsal metatarsal ligaments. 







Fig, 3. 

1. Os calcis. 

2. Inferior plantar ligament. 

3. Superior plantar ligament. 

4. Plantar interosseous tarsal ligaments. 

5. Plantar tarso metatarsal ligaments. 

6. Plantar surface of intertransverse metatarsal ligaments. 
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PLATE XIII. 

f 

Fig, 1. 

Postej'ior view of the ligaments of the ancle-joint. 

1. Tibia. 

2. Fibula. 

3. Posterior ligament of the inferior tibio fibular articulation. 

4. Posterior fibulo tarsal ligament. 

5. External iibulo tarsal ligament. 

6. Posterior edge of the deltoid or internal tibio tarsal liga- 

ment. 

7. Ligament connecting the astragalus to the os calcis pos- 

teriorly. 

Fig. 2. 

1. Fibula. 

2. Tibia. 

3. Astragalus. 

4. Anterior ligament of the inferior tibio fibular articulation. 

5. Anterior fibulo tarsal ligament. 

6. Anterior surface of the deltoid or internal lateral ligament. 

7. Dorsal interosseous tarsal ligaments. 

8. Dorsal tarso metatarsal ligaments. 

1). Dorsal surface of the intertransverse metatarsal ligaments. 








